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Careless responding (CR), also called insufficient effort responding (IER), occurs when 
survey participants respond to items without regard to item content.  The presence of 
careless responding threatens the validity of inferences made from self-report data 
(Huang et al., 2012; Huang et al., 2015), thus careless responding must be identified and 
removed to trust inferences made based on self-report survey data.  Using a sample of 59 
undergraduate students, this study uses eye-tracking data to assess the validity of existing 
careless responding indices and to provide insight into the nature of careless responding.  
Although influenced by measurement error in the eye-tracking indices, by directly 
measuring careless responding through eye-tracking this study provided insights into the 
fundamental nature of careless responding.  First, this study proposed and provided 
limited support for a proposed process by which survey respondents carelessly respond 
by bypassing the normal steps of responding to a survey item and skipping directly from 
item presentation to response selection.  Second, eye-tracking data revealed that careless 
responding can occur on an item-by-item basis rather than a phenomenon that necessarily 
lasts across the entire survey. Third, results from this study suggested that careless  
iii
responding can be measured with some accuracy by both existing and eye-tracking indices.  
Finally, the eye-tracking data revealed that careless responding is a varied behavior.  In 
other words, survey respondents vary in the way they reduce the effort of responding to an 
item while still providing a response.  In conclusion, this study provides an initial 
investigation of how survey respondents carelessly respond, and which indices might be 
most successful at identifying careless responding.   
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 Careless responding can directly influence the inferences made from self-report 
data by affecting psychometric properties and statistical results (Huang, Curran, Keeney, 
Poposki, & DeShon, 2012; Huang, Lui, & Bowling, 2015; Maniaci & Rogge, 2014; 
McGonagle, Huang, & Walsh, 2016).  It can, for example, attenuate or inflate 
relationships among substantive variables (Huang et al., 2015), obscure meaningful 
regression results (Maniaci & Rogge, 2014), or reduce power and reliability (Huang et 
al., 2012).  Therefore, it is important to accurately detect careless responding to protect 
the validity of inferences made from self-report data.  Within this study, I argue that 
existing careless responding indices are indirect measures of careless responding and 
propose more direct methods of detecting careless responding.  The purpose of this study 
is to assess the validity of existing indirect methods of detecting careless responding with 
a direct method: eye-tracking data.  Further, by directly measuring careless responding 
through eye-tracking, my research will provide insights into the fundamental nature of 
careless responding.  
A Review of the Careless Responding Literature 
 In this section, I will review the careless responding literature.  First, I will define 
careless responding, next I will discuss the growth of careless responding research, and 
then I will describe the prevalence of careless responding.  After that, I will discuss the 
effects and causes of careless responding.  Finally, I will discuss the fundamental nature  
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of careless responding.   
 Defining careless responding.  Careless responding occurs when a “respondent 
answers a survey with little to low motivation to comply with survey instructions, 
correctly interpret item content, and provide accurate responses” (Huang et al., 2012, 
p.100).  Thus, careless responding is considered a content nonresponsive response bias 
(Nichols, Greene, & Schmolck, 1989).  That is, careless responding occurs when survey 
respondents disregard the instructions, item content, and/or item response options when 
responding to a self-report survey.  As a result, a careless response is not a valid 
representation of the respondent’s true level of the intended construct.  Researchers have 
used different labels for this type of response bias including “random responding” 
(Beach, 1989; Pinsoneault, 2007; Thompson, 1975), “content independent responding” 
(Evans & Dinning, 1983), “inconsistent responding” (Bruehl, Lofland, Sherman, & 
Carlson, 1998; McGrath, Mitchell, Kim, & Hough, 2010), “inattentive responding” 
(Fleischer, Mead, & Huang, 2015), “insufficient effort responding” (Huang et al., 2012), 
and “careless responding” (Meade & Craig, 2012).  In the current study I will use the 
term careless responding. 
 Growth of careless responding research.  Psychologists have attempted to 
develop methods of detecting inaccurate self-representation for over 100 years.  Much of 
this research has focused on deceptive rather than on careless responses.  Marston (1917), 
for example, attempted to use blood pressure to detect deceptive statements.  At least  
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since Hartshorne and May (1928) found that some children will deny having cheated 
despite strong evidence to the contrary, researchers have been concerned with detecting 
inaccurate or invalid responses on psychological tests.  Most research has focused on 
response biases such as acquiescence (Martin, 1964) and social desirability (Edwards, 
1957; Hendrickson, 1934; see Gibby & Zickar, 2008) in response to Cronbach’s (1946, 
1950) review of response sets and their influence on test validity.   
 Cronbach (1946, p. 476) defined a response set as “any tendency causing a person 
consistently to give different responses to test items than he [or she] would when the 
same content is presented in different form.”  Although careless responding fits within 
this definition, early research often confounded it with other response sets or biases such 
as acquiescence (Rorer, 1965) or social desirability (Bernhardson, 1970) even though 
recent research has distinguished careless responding from other response biases 
(McGrath et al., 2010; Nichols, Green, & Schmolck, 1989; Ward, Meade, Allred, 
Pappalardo, & Stoughton, 2017).  For example, careless responding leads to inaccurate 
responses due to a lack of effort, whereas other response biases (i.e., faking) are effortful.   
 Scholarly interest in response biases was largely a result of the popularity of the 
MMPI and other clinical assessments (Bernhardson, 1970; Thompson, 1975) in which 
careless responding was often treated as a nuisance variable.  Further, Thompson (1975) 
concluded that careless responding was not related to individual differences and did not 
influence substantive study variables.  Despite Thompson’s assertion, research on  
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careless responding within psychometric assessments in clinical settings continue to this 
day (Berry, Wetter, Baer, Larsen, Clark, & Monroe, 1992; Neo, Sellbom, & Wygant, 
2019).   
 Careless responding has recently garnered considerable attention outside of 
clinical psychology.  This surge in research is due largely to the growing use of online 
surveys to conduct research (Ward et al., 2017).  Researchers have been concerned that 
the quality of data collected online is not of the same quality as data collected through 
proctored paper and pencil surveys (Azar, 2000; Birnbaum, 2004; Reips, 2000).  Notably, 
careless responding has attracted great attention from industrial and organizational 
psychologists because the field’s reliance on online survey data as a convenient way of 
accessing a sample of workers across organizations (DeSimone, Davison, Schoen, & 
Bing, 2017; Huang et al., 2012; Meade & Craig, 2012).  In the next section, I will discuss 
the prevalence of careless responding.   
 Prevalence of careless responding.  Estimates of the prevalence of careless 
responding have varied throughout the literature.  Berry et al. (1992), for example, found 
that as many as 60% of undergraduate students admitted to responding carelessly to one 
or more survey items and 7% admitted to responding carelessly to “many” or “most” of 
the items.  Further, Kurtz and Parish (2001) found careless responding prevalence to be 
10.6% among college students completing a personality survey for course credit, a 
population that is perhaps the most common source of psychological data (see Gordon,  
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Slade, & Schmitt, 1986).  Although estimates vary, the current modal estimate is that 8-
12% of survey respondents respond carelessly (Curran, 2016; Curran, Kotrba, & 
Denison, 2010; DeRight & Jorgensen, 2015; Maniaci & Rogge, 2014; Meade & Craig, 
2012).   
Effects of careless responding.  Although careless responding is a low base-rate 
behavior, it is not a trivial problem because it negatively affects data quality.  Careless 
responding can reduce scale reliability and power (Huang et al., 2012), attenuate 
relationships between substantive variables (Huang et al., 2012), or in some cases inflate 
relationships between substantive variables (Huang et al., 2015).  Thus, careless 
responding can increase the chances of making either Type I or Type II errors (Clark, 
Gironda, & Young, 2003; Huang et al., 2015) and obscuring meaningful regression 
results (Maniaci & Rogge, 2014).  Huang et al. (2015) demonstrated that spurious 
relationships among otherwise uncorrelated measures can occur with as few as 5% of 
participants responding carelessly.  Thus, even modest levels of careless responding can 
threaten the validity of inferences made based on self-report data.  To ensure more 
accurate results, researchers should therefore either (a) identify and remove data from 
careless responders or (b) prevent careless responding.  The focus of this study is on the 
methods used to identify careless responding.   
 Causes of careless responding.  Research has suggested that careless responding 
is both a manifestation of enduring individual traits and situational factors.  Careless   
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responding is in part a substantive variable because it is related to personality (Ward et  
al., 2017).  Specifically, it is significantly negatively related to conscientiousness, 
agreeableness, emotional stability, and extraversion (Bowling et al., 2016).  Situational 
factors such as survey length, respondent disinterest, and lack of face-to-face contact with 
the researcher are positively related to careless responding (Brower, 2018; Gibson & 
Bowling, in press; Meade & Craig, 2012).  Further, research has demonstrated that 
survey design elements such as warnings (Huang et al., 2012), and feedback (Ward & 
Pond, 2015) can in some cases prevent careless responding, suggesting that careless 
responding is a result of situational factors.  Thus, both personality and situational factors 
might influence careless responding.  
Nature of careless responding.  Although there is no explicit theory of careless 
responding, the literature is largely based on an implicit theory that careless responding 
reflects a lack of motivation (e.g., Huang et al., 2012, Maniaci & Rogge, 2014; Meade & 
Craig, 2012).  That is, if a respondent does not have sufficient motivation to effortfully 
complete the questionnaire, then the respondent will reduce his or her effort to match 
their level of motivation.  Several studies support this underlying assumption (Brower & 
Bowling, 2017; Gibson & Bowling, in press; Huang et al., 2012; Meade & Craig, 2012).  
The most efficient way to reduce effort—and still complete the questionnaire—is to not 
read the questionnaire content, and use an arbitrary method (e.g., random or systematic) 
to select a response.  Thus, in this section I argue that careless responding essentially  
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reflects a respondent’s failure to read survey content, which renders the respondent 
unable to provide an accurate response.   
When carefully responding to self-report items, respondents move through the 
following four stages: (a) comprehension and interpretation of item content, (b) retrieval 
of relevant information, (c) making a judgment based on the relevant information, and (d) 
mapping that judgment onto the format of the response options and executing the 
response (Torangeau, 1984).  This process is effortful and cognitively demanding 
(Krosnick, 1991; Torangeau & Rasinski, 2000).  Because it occurs when there is 
insufficient motivation to carefully respond, careless responding is a respondent’s way of 
completing the questionnaire while minimizing effort.  That is, careless responding might 
occur when a respondent has sufficient motivation to complete the survey, but not enough 
motivation to carefully or effortfully respond to each item.  This would occur, for 
instance, when respondents are rewarded for responding, regardless of whether or not 
their responses are careful.    
 The most effective way to complete the questionnaire with minimum effort is to 
skip the first three steps of the process of responding to the item and go directly to the 
fourth step.  In other words, the respondent would ignore the item stem (i.e., fail to read 
the item stem) and select a response either at random or using a pattern (e.g., selecting 
“strongly agree” consecutively).  For this reason, I think it is unlikely that a respondent 
with low motivation would partially complete the response process (e.g., read and  
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interpret item content or make a judgment based on relevant information) when it 
requires less effort to disengage from the process entirely (i.e., fail to even read the item 
content) and the respondent can still complete the questionnaire.  Thus, I argue that 
careless responding is essential the failure to read item content.      
In this section, I have reviewed the careless responding literature.  I defined 
careless responding, discussed the growth of careless responding research, and described 
the prevalence of careless responding.  Further, I discussed the effects and causes of 
careless responding.  Finally, I discussed the nature or essence of careless responding and 
argued that careless responding is essentially the failure to read an item’s content.  In the 
next section, I will discuss existing careless responding indices and argue that they are 
indirect measures of careless responding.   
Indirect Measures of Careless Responding 
 In this section, I will review the existing methods of detecting careless 
responding.  I will start by reviewing the types of careless responding.  Next, I will give 
an overview of the existing methods of detecting of careless responding and argue that 
existing methods of detection are indirect measures of careless responding.  Finally, I will 
describe each careless responding index.   
 Types of careless responding.   Careless responding can take on several different 
forms.  One respondent, for example, might select responses at random, whereas another  
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respondent might select the same response option for every item on a questionnaire.  
Meade and Craig (2012) found that about 10-12% of their sample responded carelessly, 
where 9% engage in random carelessness (i.e., selected a response at random for each 
item) and 2% engaged in systematic carelessness (i.e., selected the same response 
repeatedly for successive items).  Further, some respondents might respond in a pattern 
that is neither random nor uniform (e.g., selecting “strongly agree” and “strongly 
disagree” alternatively).  Different response patterns require different methods of 
detection.  In the next section, I will discuss the existing methods of detecting various 
patterns of careless responding and argue that they are indirect measures of careless 
responding.    
Meade and Craig (2012) identified three types of careless responding indices: 
random responding, nonrandom responding, and self-reported carelessness measures.  In 
the following sections, I will describe the existing methods of detecting careless 
responding based on which of these three factors they detect.   
 Random.  The following careless responding indices capture random responses, 
that is, responses that are not uniform whether or not the responses are truly random.  
Most careless responses fall into this category (Meade & Craig, 2012).  In this section, I 
will describe ten indices including (a) infrequency, (b) total time, (c) page time, (d) 
inconsistency, (e) semantic synonyms, (f) semantic antonyms, (g) psychometric 
synonyms, (h) psychometric antonyms, (i) Mahalanobis Distance, and (j) item content  
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recognition.  As stated above, all of these indices indirectly measure careless responding 
because they evaluate the execution of the response, not whether a respondent read the  
item content.   
 Infrequency.  Infrequency indices detect careless responding by inserting “bogus” 
items into a questionnaire (Beach, 1989; Curran, 2016; Meade & Craig, 2012).  These are 
items in which all careful respondents are likely to give the same response (Beach 1989; 
Curran, 2016; Green & Veres, 1990; Huang et al., 2012; Meade & Craig, 2012).   For 
example, careful respondents should select “strongly disagree” or “disagree” for the item 
“I enjoy receiving telemarketer's calls” because it is unlikely that any given participant 
enjoys receiving calls from telemarketers.  These items are designed to blend in well with 
the substantive survey content (e.g., personality items) and cover a wide range of topics 
so that respondents are not misidentified as being careless for having an unusual belief or 
attitude about one topic.  These indices are built on the underlying assumptions that there 
is one “correct” response or a small range of responses and that careful respondents take 
the items at face value (i.e., do not respond in jest).  Thus, infrequency indices are 
indirect measures of careless responding because they evaluate participants’ responses 
and not whether they read the item content.   
Total time.  The total time index is a time-based measure of careless responding.  
Total time is a measure of how long each participant took to complete the survey items 
which has been used in previous careless responding studies (e.g., Bowling et al., 2016;  
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Huang et al., 2012; Maniaci & Rogge, 2014; Meade & Craig, 2012; Ward & Meade, 
2018).  The purpose of the index is to capture excessively fast responding.  This index is 
based on the assumption that careful responding requires a minimum amount of time to 
perform the stages of responding.  Thus, respondents who complete the survey unusually 
fast are assumed to have responded carelessly.  This index is likely to capture careless 
responding; however, taking longer on the survey does not guarantee that respondents 
were carefully completing the survey.   
Page time.  The page time index is a time-based measure of careless responding.  
Although there are other response time measures of careless responding (e.g., raw time 
and time per question; DeSimone, Harms, & DeSimone, 2015), I included page time 
because it demonstrates the strongest convergence with other careless responding indices 
(Bowling, Brower, Bragg, Gibson, & Huang, 2018; Huang et al., 2012).  The page time 
index relies on the assumption that careless responders will take less time than thoughtful 
responders due to the absence of cognitive processing (Huang et al., 2012).  For example, 
if respondents take less than an average of 2 seconds per question for a particular page of 
the survey, the respondent would be labeled as careless (Huang et al., 2012).  Although 2 
seconds per question seems to be empirically supported (Huang et al., 2012), it is an 
indirect measure of careless responding because it does not identify whether a respondent 
actually read, interpreted, and thoughtfully responded to the item.  Instead, it measures 
whether the respondent reasonably had the minimum time to read, interpret, and  
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thoughtfully respond to an item; thus, it does not guarantee that the respondent was 
careful.  In fact, page time could be fooled by a respondent who decided to “zone out” for 
a few moments on several pages.  Conversely, page time might incorrectly flag a 
respondent as careless if he or she were a particularly fast reader.   
 Semantic synonyms.  Semantic synonyms (i.e., inconsistency; Maniaci & Rogge, 
2014) assess the degree of consistency between responses on two items with similar 
content.  This measure relies on the assumption that respondents’ true scores do not 
change drastically over the course of a single survey administration, thus careful 
respondents should provide consistent responses to items with similar content.  For 
example, over the course of the survey (e.g., 45 minutes) careful respondents should 
respond similarly to the items “I enjoy relaxing in my free time” and “In my time off I like 
to relax.”  Researchers create semantic synonym item pairs based on content and 
linguistics rather than empirical relationships (e.g., based on the strength of correlations 
among items) and expect item pairs to be strongly positively correlated for careful 
respondents.  Typically, researchers create such pairs in the absence of data (Curran, 
2016) and item pairs are separated substantially within the survey.  Thus, semantic 
synonyms are an indirect measure of careless responding because they evaluate the 
consistency of responses among similar items rather than assessing whether those items 
were actually read by the respondent.   
 Semantic antonyms.  Similar to semantic synonyms, semantic antonyms are pairs  
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of items created based on content or linguistics; however, semantic antonyms assess the 
degree of inconsistency between answers on two items with dissimilar content.  This 
measure relies on the assumption that respondents will respond dissimilarly to item pairs 
with opposing content.  For example, respondents should provide opposing responses to 
the items “I like to try new foods” and “I avoid unfamiliar foods.”  Researchers expect 
pairs of semantic antonyms to be negatively correlated for careful respondents; thus, a 
weak correlation or a positive correlation among semantic antonyms would suggest that a 
respondent responded carelessly.  Thus, semantic antonyms are an indirect measure of 
careless responding because they evaluate the inconsistency of responses among 
dissimilar items rather than assessing whether the respondent actually read those items or 
not.    
Psychometric synonyms.  Psychometric synonyms use existing items within the 
survey to assess the degree of consistency of a single respondent with all other 
respondents.  This index relies on the assumption that respondents who are inconsistent 
with other respondents in the way they respond to pairs of highly correlated items are 
responding carelessly.  Psychometric synonyms are pairs of items that are strongly 
positively correlated across all survey respondents (e.g., .60 or higher; Meade & Craig, 
2012).  Because most respondents respond carefully (Meade & Craig, 2012) and 
psychometric synonyms are strongly positively correlated across all survey respondents, 
this index assumes that respondents who have weak or negative correlations to  
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psychometric synonyms responded carelessly.  Thus, psychometric synonyms are an 
indirect measure of careless responding because they evaluate the relationship of 
responses among highly correlated items rather than assessing whether those items were 
actually read by the respondent.   
 Psychometric antonyms.  Similar to psychometric synonyms, psychometric 
antonyms use existing items within the survey to assess the degree of inconsistency of a 
single respondent with all other respondents and relies on the assumption that 
respondents who respond inconsistently with other respondents is responding carelessly.  
Psychometric antonyms are pairs of items that are strongly negatively correlated across 
all survey respondents.  Because most respondents respond carefully (Meade & Craig, 
2012) and psychometric antonyms are strongly negatively correlated across all survey 
respondents, this index assumes that respondents who have weak or positive correlations 
to psychometric antonyms responded carelessly.  Thus, psychometric antonyms are an 
indirect measure of careless responding because they evaluate the relationship of 
responses among highly correlated items rather than whether those items were actually 
read by the respondent.   
Mahalanobis distance.  Mahalanobis distance is an extension of simple outlier 
analysis (Curran, 2016; Mahalanobis, 1936) that relies on the assumption that differences 
between careless and careful respondents manifest in the presence of outliers.  That is, 
because most respondents are careful (Meade & Craig, 2012), careless respondents are  
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outliers that can be detected through outlier analysis.  Mahalanobis distance extends 
simple outlier analysis by considering more than one variable, making it a multivariate 
outlier technique.  When used to detect careless responding (Maniaci & Rogge, 2014; 
Meade & Craig, 2012), Mahalanobis distance can identify multivariate outliers by 
measuring the distance of a point from a data distribution.  This distance score is a 
continuous measure where the larger the score, the more different a given respondent 
responded to the survey items than other survey respondents.   
 This can inform researchers that an individual respondent is on the outskirts of the 
multivariate distribution formed from responses to all items (Curran, 2016).  When used 
to detect careless responding, researchers assume that individual respondents who have 
the largest Mahalanobis distance scores have responded carelessly.  Thus, Mahalanobis 
distance is an indirect measure of careless responding because it evaluates the 
relationship of a participant’s response compared to the responses of other respondents 
but does not directly assess whether the items’ content was read or not.   
Item content recognition approach.  The item content recognition approach 
(Bowling et al., 2019) consists of two sets of items.  The first set of items are embedded 
throughout the survey and have unusual, memorable content (e.g., “If my friends dared 
me to eat a live goldfish, I would probably do it”).  The second set of items are placed at 
the end of the survey and quiz the respondents on the content of the first set of items that 
contain unusual content (e.g., “Earlier in this questionnaire, we asked you about eating  
15 
_____________ as part of a dare”).  This index is based on the assumption that careful 
respondents will remember unusual content presented within items during the survey well 
enough to recall it at the end of the survey.  Researchers assume that participants who do 
not remember the unusual content were responding carelessly.  Thus, the item content 
recognition approach index is an indirect measure of careless responding because it 
evaluates participants’ responses rather than whether or not they read the item content. 
 Validity of random indices.  Research has provided evidence for the convergent 
validity of the careless responding indices discussed earlier in the current section 
(Bowling et al., 2019, Huang et al., 2012; Maniaci & Rogge, 2014; Meade & Craig, 
2012).  Although most of the indices demonstrate convergent validity, psychometric 
synonyms and psychometric antonyms are more likely than other indices to demonstrate 
a negative relationship with the other careless responding indices (Maniaci & Rogge, 
2014 & Meade & Craig, 2012).  Additionally, the indices discussed in this section 
generally demonstrate discriminant validity with other response biases such as social 
desirability (Meade & Craig, 2012).   
Nonrandom.  The careless responding indices described in the previous section 
detect responses that are more or less random.  To measure nonrandom or uniform 
responses, researchers use the longstring index (DeSimone et al., 2015).  This index relies 
on the assumption that invariant responses (i.e., the same response selected repeatedly) 
across items capturing different content indicates careless responding because it is  
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unlikely that a careful respondent will select the same response option for several  
consecutive items.  This assumption is less tenable if consecutive items in a questionnaire  
are similar in content (e.g., assess the same construct) and are scored in the same 
direction.  Thus, the longstring index would be most useful when surveys are 
multidimensional or have a mixture of positive and negatively scored items (DeSimone et 
al., 2015).  Further, longstring indices cannot detect patterns other than a series of 
invariant responses, such that a series of alternating responses (e.g., alternately selecting 
“strongly agree” and “agree”) would go undetected.  Thus, the longstring index is an 
indirect method of detecting careless responding because it evaluates the pattern on 
response execution rather than evaluating whether or not the respondent read the item.   
The longstring index has demonstrated convergent validity with some careless 
responding indices (e.g., infrequency; see Maniaci & Rogge, 2014), but not with other 
indices (e.g., psychometric synonyms; see Maniaci & Rogge, 2014).  This is likely 
because random carelessness and nonrandom carelessness are distinct constructs 
(DeSimone et al., 2015).   
Self-report.  The remaining indices capture careless responding through self-
report survey items.  For instance, the self-reported Diligence scale (Mead & Craig, 
2012), asks participants to self-report the degree of diligence they used when completing 
the questionnaire (e.g., “I carefully read every survey item”).  Self-report careless 
responding indices rely on the assumptions that careless respondents have carefully read  
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the self-report items, are aware that they responded carelessly, and will honestly and 
respond to the self-report items.  However, it is likely that these assumptions are often 
unmet.  Evidence supports this assertion because self-report careless responding indices 
have weak convergence with other careless responding indices (Meade & Craig, 2012; 
Ward & Meade, 2018).  Thus, self-report indices are indirect measures of careless 
responding because they evaluate response execution but not whether the respondent 
actually read the item.   
Critique of existing methods of detecting careless responding.  Existing 
careless responding indices use a variety of methods to detect careless responding by 
evaluating the responses to items within the survey.  Typically, if a response is unlikely 
based on other responses within the survey (i.e., Mahalanobis Distance), inconsistent 
throughout the survey (i.e., inconsistency scale, psychometric/semantic 
synonyms/antonyms), too rapid or too consistent (i.e., page time, longstring), or unlikely 
based on the content of the item (i.e., infrequency scales), the respondent’s response to 
that item is considered careless.   
Existing careless responding indices assess response behaviors that may covary 
with failure to read item content (e.g., providing random responses or providing long 
strings of identical consecutive responses); however, they do not directly assess the 
failure to read item content.  That is, survey respondents can provide a response to any 
given item without having completed the entire response process.  Thus, indices that  
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measure careless responding through survey responses (i.e., indirect careless responding 
indices) are indirect measures careless responding because they do not directly assess 
whether the item content was read (see Figure 1).  For this reason, existing careless  
responding indices are an indirect measure of careless responding.   
Figure 1 illustrates the process of careful versus careless responding.  As 
illustrated by the dashed lines in Figure 1, when a participant responds carelessly, he or 
she bypasses the normal response process (Torangeau, 1984) and skips directly to 
response execution.  Conversely, a participant who responds carefully will execute each 
step of the response (i.e., read and interpreted item content, retrieved relevant 
information, make a judgment based on relevant information, and map that judgment 
onto the response options), as illustrated by the solid lines in Figure 1.  Thus, existing 
careless responding indices indirectly measure careless responding by evaluating the 
response execution as opposed to the response process.  In the next section, I will 
introduce a more direct measure of careless responding: eye-tracking.   
Direct Measures of Careless Responding 
 As I argued earlier, careless responding occurs when a respondent fails to read 
item content before executing a response.  Thus, a direct measure of careless responding 
would assess whether a respondent actually read the content of the item.  Unlike indirect 
careless responding indices, eye-tracking can provide objective means to assess whether 
any given respondent failed to read questionnaire content, thus providing a more direct  
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measure of careless responding.  Further, eye-tracking has the potential to identify 
specific items to which participants responded carelessly; whereas indirect careless 
responding indices can only assess if a given participant was generally careless 
throughout the entirety of the questionnaire.  Although researchers do not routinely use 
eye trackers when administering surveys –and might have concerns about doing so— if 
easily employed indirect careless responding indices converge with eye-tracking indices, 
then researchers will have stronger evidence that those indirect indices are effective at 
measuring careless responding.  In the following sections, I argue that eye-tracking can 
be used as a direct measure of careless responding that can determine whether any given 
respondent read any given item on a survey.   
Although existing research has not used eye-tracking as a measure of careless 
responding, it has been used to identify and examine faking (van Hooft & Born, 2012).  
Furthermore, researchers have made calls to use eye-tracking technology in 
organizational research (Meißner & Oll, 2019; Scherbaum & Hanges, 2019).  In the next 
section, I will review this research.   
Eye-tracking as measure of faking.  Faking is the motivated and intentional 
distortion of responses by individuals to create an overly positive impression (Birkeland, 
Manson, Kisamore, Brannick, & Smith, 2006; McFarland & Ryan, 2006).  van Hooft and 
Born (2012) used eye-tracking to investigate the response process that underlies faking.  
Specifically, they compared the response latencies, number of fixations, location of  
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fixations, and eye paths from participants assigned to honest and faking conditions.  They 
found that eye-tracking could identify instructed faking behavior on self-report surveys.  
Further, eye-tracking could distinguish between honest and dishonest respondents.  On 
average, faking respondents made one less fixation per item, paid more attention to the 
extreme response options, and looked directly to the most extreme response option that fit 
the framing of the item (i.e., most positive response for a socially desirable item) than 
respondents in the honest condition (van Hooft & Born, 2012).  The authors concluded 
that responding honestly is more effortful than faking.    
Although both careless responding and faking are response biases that can have 
similar consequences on the validity of self-report data (e.g., produce spurious results, 
suppress results, moderate relationships; Ganster et al., 1983) and are indirectly detected 
with similar methods (e.g., infrequency items and bogus items or Mahalanobis distance 
and covariance matrix; Burns & Christiansen, 2011; DeSimone et al., 2015), they are 
conceptually distinct and produce different patterns of response (DeSimone et al., 2015; 
Landers, Sackett, & Tuzinki, 2011; Nichols, Greene, & Schmolck, 1989).  In the context 
of this study, there is one important distinction between careless responding and faking: 
motivation.  Whereas individuals engage in faking behavior when they are motivated to 
leave a positive impression through their survey responses, individuals who respond 
carelessly do so because they do not have enough motivation to respond carefully (Huang 
et al., 2012).   
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This has two important implications for detecting these responses biases with eye- 
tracking.  The first implication is that unlike when respondents fake, when a respondent 
carelessly responds he or she does not have sufficient motivation to make the effort to 
read the item in order to select a valid response.  Thus, to detect careless responding 
using eye-tracking, I would expect to find different eye movements than when a 
respondent is faking.  Specifically, I would expect to see eye-movements that would 
suggest that the respondent did not carefully read the item stem (i.e., careless participants 
would not look at the item stem, whereas fakers would).   
The second implication is a difference in response patterns: dishonest respondents 
will look at the item stem and tend to consider and select mostly extreme responses (van 
Hooft & Born, 2012) whereas careless respondents will not look at the item stem and 
tend to select responses closer to the midpoint (Credé, 2010; Huang, Liu, & Bowling, 
2015; McGonagle, Huang, & Walsh, 2016).  Thus, to detect careless responding, I would 
expect to find different eye movements when selecting a response than if the respondent 
were faking.  Specifically, I would expect careless respondents to make fewer eye 
movements, focus less on the item stem, and focus on the midpoints of the scale 
compared to respondents who fake.  Even though faking and careless responding will 
result in different patterns of eye-movements, in the next subsection I will describe why 
and how I think eye-tracking can be used to detect careless responding and thus be used 
to validate indirect careless responding indices.   
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Careless responding and eye behavior.  Researchers have routinely used eye 
movements to study information processing (see Rayner, 1998).  Specifically, researchers 
studying complex information processing tasks (e.g., reading) focus on two types of eye  
movements: saccades and fixations.  Saccades are rapid eye movements between two 
locations that can have a velocity up to 500° per second whereas fixations occur when the 
eye remains relatively still for about 200-300 milliseconds.  The function of a fixation is 
to maintain a specific region within foveal vision (i.e., region of greatest visual acuity) 
for detailed analysis whereas saccades occur to bring a new region and information into 
foveal vision.  There is evidence that we largely obtain information during fixations and 
do not obtain new information during saccades (Uttal & Smith, 1968) and most 
researchers concerned with reading focus on fixations (Reichle, Pollastek, Fisher, & 
Rayner, 1998).  Thus, I will focus on fixations within this study.  
 When reading text written in English, the average fixation lasts approximately 
200-250 milliseconds (Rayner, 1998).  While reading, eye movements generally move 
from left to right progressing along the text.  Occasionally, eye movements will back-
track, or move from right to left, allowing the reader to review previous material.  These 
are called regressions and typically occur in skilled readers up to 15% of the time 
(Alcock et al., 2015; Rayner, 1998).  Readers will fixate on most words within a passage 
of text, but the likelihood of a reader fixating on any given words depends on the function 
of the word (Carpenter & Just, 1983; Rayner & Duffy, 1988).  For example, 85% of  
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content words (i.e., words that convey the content of the sentence such as nouns, verbs, 
adjectives, and most adverbs) are fixated within a passage whereas only 35% of function 
words (i.e., words that are structurally required such as determiners, conjunctions, 
prepositions, pronouns, auxiliary verbs, modals, qualifiers) are fixated (Rayner, 1998).  
Although not all words are fixated on when reading, evidence has suggested that this is 
sufficient for cognitive processing (see Rayner, 1998).  Thus, normal reading behavior 
would present as fixations that are made from left to right across most (but not 
necessarily all) of the words in a sentence whereas some eye movements might move 
from right to left across the sentence to re-read specific words.   
Eye location (e.g., during a fixation) does not guarantee that the locus of attention 
is also at that location (Posner, 1980; Kowler, Anderson, Dosher, & Blaser, 1995); 
however, it is likely that attention and fixations are tightly linked during complex 
information processing tasks such as reading (Alcock, Hodds, Roy, & Inglis, 2015; 
Rayner, 1998).  Thus, for the purposes of this study, I focused on the location, duration, 
amount, and gross pattern of fixations to determine whether a respondent has read the 
item.  Specifically, I created eye-tracking indices of careless responding.  In following 
subsections, I describe the approaches I used to examine careless responding with eye-
tracking and conceptually describe these indices.   
Levels of analysis.  Within this study, there are two levels of analyses from which 
I could approach eye-tracking and careless responding: the survey-level and item-level.   
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Using a survey-level approach, I take the dominant approach in careless responding by 
examining the relationships among eye-tracking indices and indirect careless responding 
indices across the entire survey.  This produces a careless responding score for each 
participant across the whole survey.  Alternatively, using an item-level approach, I could 
examine the relationships between eye-tracking indices and existing careless responding 
indices item-by-item.  For example, I could examine careless responding for a specific 
item by comparing indirect careless responding detection methods for that item (e.g., 
infrequency items or item content recognition approach items) and eye-tracking indices 
corresponding to the same item.  Eye-tracking has the potential to examine careless 
responding at the item level (e.g., on any given single item) whereas indirect careless 
responding indices cannot.   
Within this study, I examine careless responding at the survey level because this 
has been the focus of prior careless responding studies.  In the next subsections, I will 
detail the eye-tracking behaviors I would expect to see from careless responding and their 
relationship with existing careless responding indices.   
Direct indices of careless responding.  Eye-tracking has the potential to not only 
allow for the comparison of indirect careless responding indices to direct indices for 
validation purposes, but it has the potential to provide insight into the very nature of 
careless responding.  For example, if it became apparent through eye-tracking that a 
participant read the item and seemed to consider response options, yet still responded in a  
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manner that would be captured by indirect careless responding methods, then that would 
call into question the validity of indirect methods of detecting careless responding and 
might alter the notion of careless responding itself.  Although this situation would require 
further investigation because it is possible (yet unlikely) that participants could carefully 
read the item and still provide a careless response.  In other words, using eye-tracking 
indices to detect careless responding has the potential to identify people who are 
definitely careless but cannot identify people who are definitely careful.  
To my knowledge, no research or theory has addressed eye behavior in the 
context of careless responding.  Thus, I looked to literature on eye behavior in reading 
and information processing (see Rayner, 1998) and theory on careless responding to 
formulate potential eye-tracking (i.e., direct) careless responding indices and tentative 
hypotheses regarding the effects of careless responding on eye behavior.  The eye-
tracking indices I created for this study are based on eye fixation data.  Fixation data 
should be sufficient for this purpose because information is acquired and processed 
during fixations, as opposed to saccades (see Rayner, 1998).  I created six eye-tracking 
indices within this study: (a) item stem fixation presence, (b) item stem fixation count, (c) 
time spent on item stem, (d) item stem fixation pattern, (e) response time, and (f) 
proportion of time spent on the information region.  In the following subsections, I 
describe each of these eye-tracking indices.   
 Item stem fixation presence.  The item stem fixation presence index simply  
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measures whether a participant looked at the item stem at least once or not.  The 
assumption underlying this index is that participants who look at the item are more likely 
to have read and comprehended the item and will be more likely to respond carefully 
because it is unreasonable for a participant to have read the content of the item without 
having fixated on the item stem given the size of the text and number of words within the 
item (Rayner, 1998).  This is the simplest and easiest eye-tracking index to employ.  This 
index will likely capture the most extreme instances of careless responding.  The purpose 
of this index is to determine the utility of a simple eye-tracking index and whether it will 
relate to indirect careless responding indices and more complex eye-tracking indices.    
Item stem fixation count.  The number of item stem fixations index will measure 
how many fixations a participant made on a given item stem.  The assumption underlying 
this index is that participants who made more fixations on the item stem will be more 
likely to have read and comprehended the given item.  Although I do not expect careful 
respondents to fixate on every word of a given item (see Rayner, 1998), comprehension is 
more likely to occur with more fixations (Alcock et al., 2015).  Thus, participants who 
made more fixations on an item stem will be less likely to have carelessly responded.   
Time spent on item stem.  Time spent on the item stem will examine the amount 
of time each participant spends fixating on each item stem.  The assumption underlying 
this index is that a participant who spent more time fixating on the item stem will be  
more likely to have read and comprehended the item stem and thus less likely to respond 
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carelessly.  Compared with item stem fixation presence, this index is slightly more 
complex and might be a more accurate representation of careless responding.   
 Item Stem Fixation Pattern.  The item stem fixation pattern index is intended to 
measure whether a participant made fixations in a pattern consistent with a skilled reader 
(e.g., college level reader) having read the item stem.  As mentioned previously, when 
reading English, typically eye movements (and thus fixations) trend from left to right 
across a line of text (Rayner, 1998).  However, fixations do not exclusively move from 
left to right; occasionally, readers will back-track and re-visit a portion of the text.  Thus 
the fixations will occasionally regress or move from right to left.  Skilled readers 
typically regress less than 15% of the time (Alcock et al., 2015; Rayner, 1998).  
Therefore, I assumed a fixation pattern that generally moved from left to right across the 
item stem region with no more than 15% of the fixations having regressed from right to 
left to be careful and any pattern of fixations that did not satisfy these criteria were 
assumed careless.   
 Although this index profiles the typical reading pattern of a skilled reader, it has 
the possibility of misclassifying participants as careless.  For example, a participant’s 
fixations might regress more than 15% of the time.  This does not mean that a participant 
definitely did not read the item.  In fact, this reader might have been more careful than 
the typical reader by re-reading the item or parts of the item multiple times.  Under this 
index, the participant would be assumed careless when in fact the participant was very  
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carefully reading the item.  Further, this index (and others) do not guarantee that a 
participant provided a careful response to the item, only whether they are likely to have 
read the item.  That is, a participant could potentially read the item but choose a random 
sresponse and therefore did not provide an accurate and/or effortful response.   
Response times.  I will examine the amount of time between when a participant 
finished reading an item stem and the last click indicating the choice of response.  This 
index is similar to the measure of response latencies used by van Hooft and Born (2012) 
to measure faking.  The assumption underlying this index is that participants who take 
more time to make a decision carefully considered the item and are less likely to respond 
carelessly.  If a participant spent more time between reading the item and selecting his or 
her final response, then I will assume that the participant more carefully considered his or 
her response to that item than if the participant did not spend much time making a 
response decision.  This index would ostensibly indicate how carelessly any given 
participant selected a response.   
Proportion of time spent in the information region.  I will assess how long a 
participant looked at the item stem and response options of each item.  Because careful 
readers do not fixate on the blank spaces around the text (Rayner, 1998), if a participant 
spent a relatively high proportion of the time spent on that item within the information 
region (see the Method section) on average, then I will assume that the participant 
responded more carefully on that item than if a participant spent a relatively low  
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proportion of time within the information region.  This index would be a gross measure 
that will ostensibly indicate whether the participant read and considered response options 
carefully or not. 
Convergence of Direct and Indirect Careless Responding Indices 
 Convergent validity is the extent to which two measures represent the same 
construct (Campbell & Fiske, 1959).  Usually assessed using a correlation between two 
constructs, convergent validity can range from no convergence (r = .00) to perfect 
convergence (r = 1.00).  Campbell and Fiske (1959) asserted that psychological research 
can realistically aim for the demonstration of some convergence, as opposed to perfect 
convergence, due to the latent nature of psychological constructs.  High convergent 
validity is necessary for establishing construct validity (Campbell & Fiske, 1959).  In this 
subsection, I will discuss the expected convergence of direct and indirect careless 
responding indices.   
 As stated above, indirect and eye-tracking (i.e., direct) careless responding indices 
use different methods to detect careless responding.  That is, indirect careless responding 
indices indirectly measure careless responding by evaluating whether the item responses 
made by each participant are reasonable considering the items’ content whereas eye- 
tracking careless responding indices directly assess whether a participant read the item 
stem or not, thus indicating whether the participant could reasonably accurately respond 
to an item independent of the actual response.  Although direct and indirect indices of  
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detecting careless responding use different approaches and methods, I expect that all of 
the indices will generally demonstrate convergence because they measure the same 
underlying behavior with varying degrees of accuracy.   
 Hypothesis 1: Indirect careless responding indices will positively correlate with 
eye- tracking indices. 
Because both indirect and eye-tracking (i.e., direct) indices vary in their 
underlying assumptions and the type of careless responding behaviors detected, I expect 
that indirect and direct careless responding indices will demonstrate varying degrees of 
convergence.  However, I generally expect indirect careless responding indices (e.g., 
infrequency, page time, and item recognition) to positively correlate with direct indices.  I 
anticipate strong convergence because I think indirect random careless responding 
indices and direct careless responding indices capture the same behaviors, just that direct 
careless responding indices will be more accurate.   
 I think that longstring (i.e., nonrandom indirect careless responding index) will 
yield modest convergence with direct indices because few people engage in longstring 
responding and nonrandom responding accounts for only a small portion of careless 
responding behavior (see Meade & Craig, 2012).  Similarly, I think that self-report 
careless responding indices will modestly converge with direct indices because self-
report items are subject to careless responding, impression management, and self-
deception.  Although I expect to observe the general relationships stated above, there is  
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insufficient evidence to hypothesize which indices will demonstrate the strongest 
convergence between the indirect and eye-tracking indices.  Thus, I propose the 
following research question: 
 Research Question: Which indirect careless responding indices converge best 

















II.  METHOD 
Participants 
 I collected data from 74 undergraduate students enrolled in sections of 
Introductory Psychology at a Midwestern university.  Participants received course credit 
for their participation.  I conducted a power analysis using G*Power (Erdefleder, Faul, & 
Buchner, 1996) to determine the number of participants needed to detect significant 
results for a moderate correlation (i.e., r = .40) with power set to .90.  This analysis 
showed that I needed a minimum of 58 participants.  I only used data from participants 
who completed the entire survey because any early termination of the survey was due to 
an error (e.g., survey lost connection with Qualtrics’ server, MATLAB shut down mid-
survey, data mistakenly overwritten, or ill participant).  After removing participants with 
incomplete data, I had a sample of N = 59.  The mean age of participants was 19.38 years 
and most participants (66%) were female.  
Design 
 To test my hypothesis and explore my research question, I used a non-
experimental design.  All participants completed the same survey under the same 
conditions (i.e., each participant completed the exact same survey in the lab while being 
monitored by an eye-tracking device).  The survey consisted of 463 items so that the 
survey was long enough to produce variability in careless responding.  Each item was 
presented individually on its own page.  Figure 2 is a screenshot of a typical survey page.   
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 On each page, the university logo was centered at the top of the page above the 
item.  Below the item stem, each response option was presented in an off-white box that 
slightly darkened when the mouse hovered over the box and turned green when the 
response was selected (see Figures 3 and 4).  Below the response options, there was a 
hyperlink that read “Contact Experimenter” that when clicked on allowed participants to 
send an email to the experimenter.  When participants reached the last page of the survey, 
Qualtrics automatically sent an email to the experimenter that signaled the end of the 
survey.  Additionally, the text on the final survey page asked participants to stay where 
they were until the experimenter arrived to debrief.  More details about the procedure are 
in the Procedure section.  
On average, participants took 45 minutes to complete the survey.  The first 439 
items presented in the survey consisted of three types of items: (a) 300 International 
Personality Item Pool (IPIP; Goldberg, 1999) items, (b) 68 careless responding items 
(i.e., infrequency items, semantic synonyms, semantic antonyms, item content 
recognition), and (c) 73 social desirability (Crowne & Marlowe, 1960; Paulhus, 1991) 
items.  As shown in Table 1, the careless responding and social desirability items were 
interspersed among the IPIP items.  The social desirability and personality items were 
used as filler items in which to embed careless responding measures and were not a focus 
of the current study.  The final 23 items were two self-reported careless responding scales 
along with two demographic items (i.e., age and gender; see Table 1).  I will discuss each  
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of the measures used in this study in more detail in the section.   
Procedure 
 Participants were recruited through SONA, an online university research 
recruitment website.  Through SONA, participants were provided a brief description of 
the study and told to expect to spend up to 90 minutes completing the study in person.  
This description mentioned that participants could not wear glasses during the survey 
(contacts were allowed) and to not wear mascara.  These conditions were required 
because the reflection of glasses’ lenses and the darkness of mascara interferes with the 
measurements made by the eye-tracking camera.  Each participant signed up for a 
timeslot in advance and attended the study session in-person in a lab on campus.   
 There were two proctors who ran participants in this study.  Each participant was 
run alone because I only had access to one eye-tracker.  At the scheduled time, one of the 
proctors would meet the participant in a waiting area then confirm his or her appointment 
and that he or she was 18 years of age or older.  Then, the proctor led the participant 
down a hallway to the lab where the participant took the survey while being monitored by 
the eye-tracking device.   
Once in the lab, the proctor introduced herself, thanked the participant for 
volunteering, and told the participant that he or she would be completing a survey about 
his or her personality on the desktop computer in the lab and that he or she would be 
monitored by a device that records pupil dilation.  The proctor informed the  
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participants that the purpose of the study was to determine how different aspects of 
survey presentation (such as font, text size, and color) affected participants’ eye fatigue 
(see Appendix A for details).  I decided not to inform participants of the true nature of the 
study because knowing the study’s purpose might cause them to change their behavior.   
After participants read and signed the consent form (see Appendix B), the proctor 
calibrated the eye tracker (i.e., EyeLink 1000).  A diagram of the eye-tracker 
configuration that was used for this study is included in Figure 5.  The eye-tracker 
calibration began with the participant placing his or her head in the headrest and finding a 
comfortable position where the keyboard and mouse were in reach and that the 
participant thought he or she could maintain for the duration of the survey.   
 Next, participants were asked to look straight ahead while the research focused 
the camera on the participant’s right eye and used the autothreshold function in Eye-Link 
(see Figure 6) to set the corneal reflection and pupil threshold (similar to adjusting 
exposure on a camera to ensure that there is correct and distinct contrast between the 
corneal reflection and the rest of the eye).  If the autothreshold function did not accurately 
distinguish the corneal reflection (e.g., more than just the corneal reflection was prepared 
to be recorded), then the proctor would manually adjust the corneal reflection thresholds 
such that only the corneal reflection was captured.  If manual adjustment was not 
successful, then the proctor would troubleshoot to determine the cause.  Sometimes the 
proctor asked the participant to remove eye-makeup or had to dismiss 
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the participant due to an unresolvable issue (i.e., the participant’s eyelids naturally rest 
low enough to obscure the corneal reflection).  If a participant was dismissed for reasons 
out of their control and unresolvable (e.g., eyelids rest too low for data collection), then 
the participant was awarded full credit. 
Next, the proctor asked the participant to focus on each target that appeared on the 
screen, then initiated the calibration sequence.  The calibration sequence presented 9 
targets in a 3x3 grid that appeared one at a time.  Eye-Link then measured the distance 
from the estimated eye-position based on the positions of the corneal reflection, pupil 
position, and the presented target.  If the difference was acceptable according to Eye-
Link’s software parameters, then the calibration was accepted.  If the difference was 
unacceptably large, then the proctor rejected the calibration and repeated the previous 
camera adjustments in the last paragraph, then repeated calibration until it was 
acceptable.  Finally, once there was acceptable calibration, the proctor presented the 
survey to the participant on the screen in front of them and reminded the participant to 
keep his or her head still and in the headrest.  
 Because in-person monitoring or the presence of a researcher or proctor might 
change careless responding (Bowling, Gibson, Houpt, & Brower, 2018; Gibson & 
Bowling, in press; Meade & Craig, 2012), the proctor left each participant alone in the 
lab while completing the survey and told the participant she would be down the hall in 
her office so that the participant would not feel monitored.  If participants ran into trouble  
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or had a question, they were provided a link with which they could contact the proctor 
(see Figure 2).  When the participant completed the study, Qualtrics automatically 
notified the proctor by email and participants were told to wait until the researcher 
arrived.  Once the proctor returned to the lab, she debriefed the participant by thanking 
him or her for participating, reviewing the stated purpose of the study, informing the 
participant that they could reach out in the future for the results of the study, and ensured 
that the participant would receive the appropriate research credit toward their course 
grade.   
Data Sources 
 This process resulted in two sources of data: survey related data from Qualtrics 
and eye-movement related data recorded by Eye-Link.  These two data sources were not 
natively or intuitively linked in a meaningful way.  For example, time in Qualtrics was 
linked to Qualtrics’ server’s time, which was different from the time zone in which the 
data was collected and not synced with the actual atomic time.  The eye-movement data’s 
time was based on the time of the host computer, which was based in the Eastern Time 
Zone; however, it had not been connected to the internet in several years, so the internal 
time was different than the actual time when the data was collected.  Because Eye-Link 
recorded time in milliseconds continuously from the beginning of data collection and 
Qualtrics records time in elapsed seconds (with precision to the millisecond) from the 
beginning of the survey, any measurement of time was based on the relationship of those  
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two time sources and not an absolute measure of time.   
In an attempt to more meaningfully relate the data sources to one another, I 
presented each item on its own page in Qualtrics and required the participant to press the 
spacebar to advance each page.  I used a MATLAB program to record any keystrokes 
made during data collection and insert the message “SPACEBAR” with the millisecond 
timestamp into the eye-movement data whenever the spacebar was pressed.  This way, I 
was able to use the “SPACEBAR” message in the eye-tracking data to separate the eye-
tracking data into sections that corresponded to the items where the number of 
“SPACEBAR” messages would equal the number of items plus the numbers spacebar 
presses required to get to the first item (i.e., 3) within the survey.   
Measures    
 Careless Responding Measures.  To assess the validity of existing careless 
responding indices, I used several eye-tracking and indirect careless responding indices.  
Specifically, I used 13 established measures of careless responding: (a) page time, (b) 
total time, (c) an infrequency scale, (d) semantic synonyms, (e)  semantic antonyms, (f) 
psychometric synonyms, (g) psychometric antonyms, (h) Mahalanobis distance, (i) item 
content recognition, (j) maximum longstrings, (k) average longstrings, (l) the Use Me 
scale, and (m) the Diligence scale.  Each of these careless responding indices have been 
described elsewhere (see Curran, 2016; DeSimone et al., 2015; Meade & Craig, 2012).  
Also, I created a composite careless responding score similar to previous research  
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(Bowling et al., 2016; Bowling, Huang, Brower, & Bragg, 2019).  In addition, I created 
five new measures of careless responding using eye-tracking data: (a) item stem fixation 
presence, (b) time spent on item stem, (c) item stem fixation pattern, (d) response times, 
(e) proportion of time spent in the information region.  I discuss each of these measures 
in the following subsections.   
Indirect careless responding measures.  I coded each of the careless responding 
indices such that a high score means high levels of careless responding.   
Page time.  Page time (Huang et al., 2012) is an indirect behavioral measure that 
assesses the amount of time each participant spends completing a page on a survey.  In 
this study, each item was presented on its own separate page so that I could sync eye-
tracking and survey data and better interpret eye movements.  I used Qualtrics to record 
the amount of time each participant spent on each item.  Previous research using IPIP 
items (Bowling et al., 2016; Huang et al., 2012), considered participants who spent less 
than 2 seconds per item to be careless.  Thus, on any given page (i.e., item) if a 
participant took less than 2 seconds per item he or she was considered as careless (coded 
as “1”), whereas participants who spent 2 seconds or more per item were considered 
careful (coded as “0”).  Next, I summed the coded values for each participant across all of 
the pages.  Larger values corresponded to a higher likelihood of careless responding.   
 Total time.  Total time (DeSimone et al., 2015) was computed as the reverse-
coded and transformed (i.e., log transformation) sum of the time taken to complete the  
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survey in raw number of seconds.  This was an indirect behavioral measure of careless 
responding.  In this study, no participants took an abnormally long time to take the survey 
(likely because they had to stay in the same position for the entirety of the survey), but 
some participants were much faster than others.  In this survey, I assume that participants 
who took less time were more careless than those who took a longer time.  Thus, larger 
values correspond with a higher likelihood of careless responding.   
Infrequency scale.  Infrequency scales consist of items in which all careful 
respondents should provide the same response.  Careful respondents, for example, were 
expected to “disagree” with Meade and Craig’s (2012) item “I sleep less than one hour 
per night.”  I included ten infrequency items (see Table 1; a = .74).  The ten items 
covered a diverse range of topics and resembled IPIP items; thus, the scores should not 
have been biased if a participant had a single atypical trait or attitude.  The ten items were 
dispersed evenly throughout the personality items within the survey.  Participants rated 
each item on a 7-point scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”).  
I coded responses that depart from the expected response as a “1” to represent careless 
responding and responses that are correct as “0” to represent careful responding.  Each 
item had two correct responses (e.g., “strongly disagree” and “disagree”; Meade & 
Craig, 2012).   
Semantic synonyms. As I mentioned in the introduction, semantic synonym items 
measure the degree of consistency between answers on two items with similar content.   
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This measure depends on the assumption that respondents should provide consistent 
responses to items with similar content because their traits or attitudes should not change 
drastically over the course of a single survey administration.  An example pair of items 
are “I enjoy relaxing in my free time” and “In my time off I like to relax.”  I distributed 11 
pairs of items from the Attentive Responding Scale (ARS-18; Maniaci & Rogge, 2014) 
throughout the personality items in the survey (see Table 1).  I separated the members of 
a pair as much as possible throughout the survey with an average of 235 items separating 
the items in each pair.  Participants rated each item using a 7-point scale ranging from 1 
(“strongly disagree”) to 7 (“strongly agree”).  I calculated the score for each participant 
by summing the absolute difference between each of the 11 pairs of items (Maniaci & 
Rogge, 2014).    
Semantic antonyms.  Similar to semantic synonyms, semantic antonyms are item 
pairs that measure the degree of inconsistency between answers on two items with 
opposing content.  Again, this measure depends on the assumption that respondents 
should provide inconsistent responses to items with opposing content because their traits 
or attitudes should not change much over the course of a single survey administration.  
An example pair of items are “Almost nothing embarrasses me” and “I am easily 
embarrassed.”  I distributed 11 pairs of items created by Dr. Bowling’s lab throughout 
the personality items within the survey (see Table 1).  I separated the members of a pair 
as much as possible throughout the survey with an average of 231 items separating the  
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items in each pair.  Participants rated each item using a 7-point scale ranging from 1 
(“strongly disagree”) to 7 (“strongly agree”).  I scored the items using the within-person 
correlation approach (see Meade & Craig, 2012).  That is, I recoded the inconsistency 
index by multiplying the within-person correlation by -1 so that a higher likelihood of 
careless responding would be reflected by a larger within-person correlation.   
Psychometric synonyms.  Similar to semantic synonyms, psychometric synonyms 
measure the consistency of participants’ responses through pairs of similar items.  Unlike 
semantic synonyms, psychometric synonym pairs are determined through post-hoc 
analyses of item correlations.  I determined psychometric synonym item pairs by 
correlating all of the personality items among all respondents. Then, I selected the 30 
personality item pairs with the strongest positive correlations across all respondents.  
Each of the selected personality item pairs had a correlation larger than .67 across all 
participants (Curran, 2016).  For each participant, I correlated the 30 pairs of items then 
multiplied the correlation by -1 such that participants with positive correlations among 
psychometric synonyms would have provided less consistent responses on those item 
pairs than the other participants; thus, I assumed they responded more carelessly than 
participants with negative correlations.   
 Psychometric antonyms.  Similar to semantic antonyms, psychometric antonyms 
measure the degree of inconsistency of participant responses across the survey.  Similar  
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to psychometric synonyms, psychometric antonym pairs are determined through post-hoc 
analyses of item correlations.  I determined psychometric synonym item pairs by 
selecting the 30 personality item pairs with the strongest negative correlations (i.e., a 
correlation larger than -.64) across all participants.  Then, I correlated the selected 30 
pairs of items for each participant.  This correlation served as the psychometric antonym 
score for each participant.  Participants with weaker or positive correlations among 
psychometric antonyms would have provided more consistent responses among 
psychometric antonyms than the other participants; thus, I will assume that they 
responded more carelessly than participants with stronger negative correlations.   
 Mahalanobis distance.  Mahalanobis Distance (Mahalanobis, 1936) detects 
multivariate outliers and has been used by researchers to assess careless responding 
(Curran, 2016; DeSimone et al., 2015; Meade & Craig, 2012).  In this study, I calculated 
Mahalanobis distance by creating a covariance matrix using only the IPIP personality 
items.  First, I recoded all of the reversed personality items such that higher values on the 
personality item corresponded with higher scores on the personality factor.  Then, for 
each participant I calculated the mean score and covariance matrix for each personality 
factor (e.g., agreeableness).   Next, I used the “Mahalanobis” function from the “stats” 
package in R (R Core Team, 2012), which uses the means and covariance matrix from 
the factor to calculate the Mahalanobis Distance for that factor.  Finally, I computed an 
overall score by taking the mean of all the scaled factor scores.  Responses that are  
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identical to the sample mean response values would have a score of zero; thus, I 
suspected high Mahalanobis distance scores reflected careless responding because they 
represent more extreme deviation from the sample mean and covariance across the 
personality items.    
Item content recognition approach.  The item content recognition approach 
(Bowling et al., 2019) is based on the assumption that participants will remember unusual 
content presented within items during the survey well enough to recall it at the end of the 
survey, given the participants responded carefully during the survey.  I inserted 11 items 
with unusual or surprising content within the personality items (see Table 1).  An 
example item is “If my friends dared me to eat a live goldfish, I would probably do it.”  
Toward the end of the survey, just before the demographic items, I quizzed participants 
items about the unusual items.  For example, the corresponding quiz item was “Earlier in 
this questionnaire, we asked you about eating _______ as part of a dare” and participant 
chose among four response options: (a) “a plate of hot peppers,” (b) “a plate of crickets,” 
(c) “a live goldfish,” and (d) “an earth worm,” where the correct answer was (c) “a live 
goldfish.”  I scored correct responses as “0” and incorrect responses as “1.”  I assumed 
that participants with higher scores were more likely to respond carelessly than those 
with lower scores.  Research has found that this index converges well with other indices, 
particularly the infrequency and page time indices (Bowling et al., 2019).    
Maximum longstrings.  Because it is unlikely that participants would have  
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identical responses for several sequential items, I suspected invariant responses to 
represent careless responding.  I measured invariant responses using maximum 
longstrings.  To calculate maximum longstrings, I used the “longstring” function from the 
careless package in R (Yentes & Wilhelm, 2018), which computed the maximum number 
of identical responses to consecutive items within the survey.  Thus, each participant 
received a score for the entire survey with 439 as the maximum score.  I assumed 
participants with high scores were more likely to have responded carelessly than those 
with lower scores.  
 Average longstrings.  Similar to maximum longstrings, average longstrings 
computes the number of identical responses to sequential items.  For this study, I 
computed the average number of identical responses per 15 items, thus each participant 
will receive a maximum score of 15 across 29 sets of 15 items and one set of 11 items.  
Then, I computed the average of the 29 scores of the 15 item sets.  This average score 
served as the average longstring score.  Participants with higher scores were considered 
more likely to have responded carelessly than participants with lower scores.   
Use Me.  I used the “Use Me” self-reported carelessness item (Meade & Craig, 2012) as a 
measure of self-reported careless responding.  The item is “In my honest opinion, my 
data should be used in the analysis for this study.”  Participants rated this item on a 
seven-point scale from 1 (“strongly disagree”) to 7 (“strongly agree”; see Bowling et al., 
2019).  I reverse-coded this item such that high scores represented more carelessness  
46 
whereas lower scores represent more careful responding.    
Diligence.  I used Meade and Craig’s (2012) nine item Diligence Scale as a 
second self-report measure of careless responding.  An example item was “I carefully 
read every survey item.”  I coded each item such that a high score represents careless 
responding.  I calculated the score by summing the responses from each of the nine 
responses.  Thus, possible scores ranged from 9 to 63 with high scores representing high 
levels of careless responding.   
Composite careless responding score.  Using a similar method as previous 
studies, I computed a composite careless responding score (e.g., Bowling et al., 2016; 
Bowling et al., 2019).  Computing a composite careless responding score can help to 
minimize the limitations specific to any individual careless responding index.  First, I 
conducted an exploratory factor analysis (EFA) to test if the indirect careless responding 
indices represented a single factor.  Examination of the bend in the scree plot and the 
acceleration factor indicated that all indirect indices loaded onto one factor with the 
exception of Mahalanobis Distance, which was removed because it negatively loaded 
(see Table 2 for factor loadings).  The factor explained 45% of the variance of the 
indirect careless responding indices.  I computed a composite careless responding score 
by summing participants’ standardized indirect careless responding scores across indirect 
careless responding indices.   
 Eye-tracking careless responding indices.  Eye movements were recorded using  
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the EyeLink 1000 (SR Research Limited, 2010; see Figure 5), which is a video-based eye 
tracker.  The eye-tracking process is non-invasive and used a high-speed infrared camera 
to record monocular eye position using infrared corneal reflection (Duchovski, 2003) 
1000 times per second (i.e., every millisecond), which is appropriate given that the 
average fixation while reading English is about 200-300 milliseconds (Rayner, 1998).  As 
shown in Figure 5, each participant rested his or her head in the headrest where the 
participant’s chin and forehead were resting on a cushioned support to assist with head 
stabilization.  The infrared light and camera were in front and above the participant’s 
head.  The infrared light reflects off a transparent infrared mirror onto the eye, then is 
reflected by the cornea back to the mirror, which then reflects the light back to the 
camera where it is recorded.  The participant looks through the infrared reflective mirror 
(that is transparent) to see the computer screen that presented the survey.  The eye-tracker 
and infrared mirror did not obstruct the participant’s view of the computer screen that 
presented the survey and was placed 23cm in front of the eye-tracker.  The infrared beam 
is not detectable with human vision; thus, it is not distracting or harmful.  The eye 
position is measured by the reflection of the infrared light off of the cornea, where the 
direction of the gaze is determined by the relative spatial relationship between the corneal 
reflection and the center of the pupil.  This spatial relationship was established through 
the calibration process for each participant.  
 The eye-tracking indices used in this study were based on eye fixation duration  
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and location data collected while the participant is completing the survey.  Fixation data 
should be sufficient for this purpose because fixations reflect relatively stable visual 
attention that is sufficient for mental attention (see Rayner, 1998).  Thus, fixation data is 
sufficient to identify what a participant is looking at and attending to during this survey.  
Further, previous research analyzing eye behavior during reading and complex 
information processing is typically based on eye fixations (Reichle et al., 1998).   
 Several indices relied on quantifying fixations within the area of the screen that 
displays the item stem.  In this study, I refer to this area as the item stem region.  
Specifically, the item stem region is defined as the pixel coordinates specifying the 
rectangular area from the top left of the first letter of the stem to the bottom right of the 
last letter of the longest item on the survey plus the pixel equivalent of one-degree visual 
angle (see Figure 7).  I added the pixel equivalent of one-degree visual angle to the region 
immediately encompassing the text because reading is made possible by the foveal 
region, which has a diameter of 2-degrees of visual angle (Rayner & Bertera, 1979).  
Thus, if a reader made a fixation one degree beyond the text, he or she could visually 
process the text.  Due to the precise configuration of the eye-tracker and the computer 
screen, the equivalent of one-degree of visual angle was 1cm on the screen.  Because the 
screen was 1920 x 1080 pixels, one-degree of visual angle was equivalent to 
approximately 37.78 pixels.  Thus, I added that constant value to the pixel coordinates of 
the precise region encompassing the text to get the item stem region.  I used a fixed  
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region (i.e., the average length of all the items) for all items because I could not with 
complete certainty match the specific items in the eye-tracking data to the specific items 
in the survey due to issues in syncing the two sources of data.   
I created six eye-tracking (i.e., direct) indices within this study: (a) item stem 
fixation presence, (b) stem fixation count, (c) time spent on item stem, (d) item stem 
fixation pattern, (e) response time, and (f) proportion of time spent on information region.  
Each of the indices was be coded such that a higher score represents careless responding.  
In the following subsections, I describe each of these indices.   
 Item stem fixation presence.  The item stem fixation presence index is a binary 
score reflecting whether the participant looked at the item stem or not.  This was 
determined by whether a participant made a fixation within the item stem region (see 
Figure 7) while the item was presented.  I assumed the participant was more likely to 
have responded carelessly if the participant did not look at the item stem.  Thus, I wrote 
an algorithm in R that awarded a score of “0” on an item if the participant made at least 
one fixation in the item stem region and a score of “1” if a participant did not make any 
fixations within the item stem region.  Then I summed the score for each item across the 
survey items such that higher scores represented careless responding.  This is the simplest 
eye-tracking index and the easiest to employ.     
 Stem fixation count.  The stem fixation count was the sum of the number of 
fixations made in the item stem region (i.e., within the predefined pixel region on the  
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item stem; see Figure 7) across the survey.  I assumed that the more fixations the 
participant made in the item stem region, the less likely the participant responded 
carelessly.  Thus, I multiplied this score by -1 to reverse code the index such that a higher 
score represented careless responding.   
Time spent on item stem.  Time spent on item stem consisted of the summed total 
time spent within the region of the screen that contained the item stem.  The time spent 
was operationalized as the sum of the millisecond length of all the fixations (i.e., based 
on eye-tracking data) that occurred within the item stem region (see Figure 7) across the 
survey.  If the time spent on the item stem was longer, then I assumed that the participant 
was more likely to have read the item and was less likely to have responded carelessly to 
that item.  Thus, I multiplied this score by -1 to reverse code the index such that a higher 
score represented carelessness.  This index was a continuous measure that was intended 
to indicate whether each participant could have reasonably read any given item.   
Item stem fixation pattern.  The item stem fixation pattern referred to the path the 
participant’s fixations made while the item was presented.  If the fixation pattern 
reflected the pattern of eye movements consistent with having read the item (i.e., 
fixations generally moving from left to right across the item stem with no more than 15% 
of regressions), then I assumed that the participant responded carefully to the item (i.e., 
0).  If a participant’s fixation pattern was not consistent with having read the item, then I 
assumed that the participant responded carelessly to that item (i.e., 1).   
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To calculate this index, I created an algorithm in R.  First, this algorithm created a 
data frame of all the fixations a given participant made that were within the item stem 
region.  Then, I created a logical variable where each fixation was given a logical value 
of “True” or “False.”  A fixation was given the value “True” if the preceding fixation was 
to the left of the current fixation.  A fixation was given the value of “False” if the 
preceding fixation was to the right of the current fixation.  Then, if the number of 
fixations defined “False” (i.e., moved right to left) divided by the summed number of 
fixations defined as “True” and “False” (i.e., total number of fixations in the item stem) 
was greater than 0.15 and the total number of fixations in the item stem were greater than 
two, the participant would get a score of one (i.e., assumed careless).  If these conditions 
were not satisfied, then the participant was given a score of zero (i.e., assumed careful).  
This was a binary index that ostensibly indicated whether any given participant read any 
given item.  Finally, I summed the score for each item across the entire survey such that a 
higher score represented careless responding.   
 Response time.  Response time was measured by calculating the time that elapsed 
between when the participant finished reading the item (e.g., last fixation within the stem 
region) and last click indicating the choice of response.  Specifically, I calculated this 
index using the following formula: 
ts + te – tf = tr 
Where ts is the elapsed time from when the item was presented to the last click (i.e., 
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presumably when the response was selected) recorded by Qualtrics (e.g., 3,161 
milliseconds); te is the timestamp in milliseconds from the beginning of the first fixation 
made when the item was presented (e.g., millisecond 3,412,437); tf is the final timestamp 
in milliseconds of the last fixation made within the item stem region (e.g., millisecond 
3,413,555); and tr is the resulting response time (e.g., 2,043 milliseconds).  
In effect, this index calculates the time from the end of the last fixation made in 
the item stem region to final selection of a response or the time between looking at the 
item stem and selecting a response.  This index might represent the time each participant 
spent deciding on a response option for each item.  If a participant spent more time 
between reading the item and making a response, then I assumed that the participant 
more carefully considered their response to that item than if the participant did not spend 
much time making a response decision.  This continuous index ostensibly indicated how 
carelessly any given participant selected a response.  I multiplied this score by -1 to 
reverse code the index such that a higher score represents carelessness.   
Proportion of time spent in the information region.  The proportion of time spent 
in the information region was measured by the time spent fixating within a region of the 
screen that is defined as the pixel area on the screen that includes the item stem and each 
response option plus the pixel equivalent of one-degree visual angle, similar to the item 
stem region (see Figure 7).  That is, I summed the fixation duration of all fixations within 
the information region.  Next, I divided that value by the sum of the duration of all the  
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fixations made while that item was presented.  Then, I took the average of the resulting 
proportions across all items to get the final score.  If a participant spent a relatively high 
proportion of the time spent on that item within the information region, then I assumed 
that the participant responded more carefully on that item than if a participant spent a 
relatively low proportion of time within the information region.  Thus, I multiplied this 
score by -1 to reverse code the index such that a higher score represents carelessness.  
This continuous index was a gross measure that ostensibly indicated whether the 
participant read and considered response options carefully or not.   
Other Measures.  Because this study focused on careless responding, I needed to 
provide participants with the opportunity to respond carelessly (Gibson & Bowling, in 
press).  Thus, I included items that were not related to careless responding to lengthen the 
survey and provide a medium in which to embed careless responding measures.  I 
describe the items used as filler items in the next subsection.  
Filler items.  To lengthen the survey, I included 300 International Personality 
Item Pool (IPIP) items (Goldberg, 1999).  Participants rated each item on a seven-point 
scale from 1 (“strongly disagree”) to 7 (“strongly agree”).  An example item was “I 
seldom notice details.”  I presented the personality items in a random order (i.e., items 
were not arranged by construct or facet) and no personality items were used more than 
once in the survey.   
In addition to personality items, I included items measuring self-deception, social  
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desirability, and impression management to lengthen the survey.  To measure self-
deception, I used 20 items from the Balanced Inventory of Desirable Responding (BIDR; 
Paulhus, 1991).  An example item was “I never regret my decisions.”  To measure 
impression management, I used 20 items from the BIDR (Paulhus, 1991).  An example 
item was “I never swear.”  I used Crowne and Marlowe’s (1960) 33-item Social 
Desirability Scale to measure social desirability.  An example item was “I have never 
intensely disliked anyone.”  Participants rated items from these scales on a seven-point 
scale from 1 (“strongly disagree”) to 7 (“strongly agree”).   
Demographics.  Participants reported their age and gender.  Demographic items 













Data Cleaning   
 Survey Data.  I examined the data for missing values and outliers.  I treated 
missing values on the infrequency, semantic synonyms, and semantic antonyms scales as 
missing data.  Because careless responding is a low-base rate behavior and might be 
considered an outlier in other contexts, I did not remove any outliers from the data.  I 
examined the data for skewness and kurtosis and attempted data transformations where 
appropriate (Tabachnick & Fidell, 2000).  However, because careless responding is a low 
base-rate behavior, all of the careless responding indices were skewed and even the 
strongest transformation (i.e., natural log) did not decrease the skew to non-significant 
levels.  Thus, all analyses were based on their raw form to improve interpretability unless 
otherwise stated.   
 Eye-Tracking Data.  For the eye-tracking data, I manually examined fixation 
data to determine whether the eye-movements were reasonable.  Specifically, for each 
item for each participant I looked at a plot of the locations of all the fixations made while 
each item was presented for indications that the eye-tracker lost the participant (i.e., 
extreme values) or were unreasonable.  I found that a substantial number of items across 
participants appeared to be influenced by participants’ head movements such that the 
participant appeared to have eye-movements consistent with having read the item (i.e., 
fixations appeared to moved left to right across the x-axis in a consistent pattern or string  
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of movements); however, the fixations were not in a horizontal line that mimicked the 
text but would drift up and/or down along the y-axis (see Figure 8 for an example).  I 
could not find guidance in the literature for how to handle this problem.   
Although in some cases it seemed clear through visual examination that reading 
occurred but that the measurement was influenced by head movement, I decided not to 
change the information regions that represented the location of the text or adjust the eye-
tracking data to  correct for the offset.  I decided against these potential adjustments 
because the head movements were variable within and between participants.  Thus, any 
manipulation of the information regions or fixation locations would essentially rely on 
my judgement of each individual fixation as to its pertinence to reading or responding.  
Although in some cases this would capture reading behavior, it many cases it would 
misattribute fixations that occurred for reasons other than reading (e.g., boredom, 
contemplation, eye-rolling).  Thus, for the purposes of this study, I did not manipulate the 
data but continued with the analyses as-is, knowing that there was considerable 
measurement error due to head movements throughout the data.  However, I did conduct 
ancillary analyses to attempt to gauge how large an influence respondents’ head 
movements influenced the eye-tracking indices that I discuss in a later subsection.  
Coordinating Survey and Eye-Tracking Data.  As I mentioned previously, 
because I used two sources of data (i.e., survey data and eye-tracking data) that did not 
intuitively connect, I used the spacebar to connect the two sources of data and to create  
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create division between items in both the survey and the eye-tracking data.  To check if 
this method of syncing the data was effective, for each participant I compared the number 
of spacebar presses needed to advance through each page of the entire survey to the 
number of spacebar messages inserted into the eye-tracking data.  In some cases, this 
worked as anticipated and I could tell which item in the eye-tracking data related to 
which item in the survey data.  However, this was not the case for many participants’ 
data; thus, I had to clean eye-tracking data to be able to meaningfully link it to the survey.   
  I ran into unanticipated differences in the way Qualtrics and MATLAB recorded 
a spacebar press.  For example, if a participant quickly pressed the spacebar as they 
would as if they were typing at a typical speed, both Qualtrics and MATLAB would 
record the press as one spacebar press.  However, if the participant were to hold the 
spacebar for a longer period of time, Qualtrics would record that as one spacebar press 
whereas MATLAB would record several “SPACEBAR” messages (e.g., one 
“SPACEBAR” message every 159ms) for the one continuous spacebar press and 
therefore insert multiple “SPACEBAR” messages into the eye-tracking data.   
 Further adding to the variability, Qualtrics was reliant on the internet, so any 
inconsistencies in internet connectivity would often force participants to press the 
spacebar twice several seconds apart in order to advance.  In these cases, MATLAB 
would record multiple spacebar presses whereas Qualitrics would not.  Thus, it would 
appear in the eye-tracking data that the participant had looked at two items in the same  
58 
time frame when they actually only looked at one item on Qualtrics.  Therefore, this 
“SPACEBAR” message was ineffective at meaningfully syncing the two data sources on 
the item level in all cases.   
In all except one case, the number of spacebar messages recorded in the eye-
tracking data exceeded the number of spacebars required to advance through the entire 
survey.  In these cases, I took the difference in milliseconds between all sequential 
spacebar presses recorded in the eye-tracking data.  If the number of “extra” spacebars 
(i.e., the number of spacebar messages that exceeded the amount required to advance 
throughout the survey) matched the number of spacebars that were less than a second 
(159ms was the mode), then I removed those spacebars.  In many cases, the removal of 
spacebars that were mere milliseconds apart allowed the number of spacebars required to 
finish survey to match the number of remaining spacebar messages in the eye-tracking 
data.  
 In cases that were not that simple (i.e., the number of spacebars did not match 
across sources after the process above was complete), I compared the “page_submit” 
(i.e., time spent on each page between spacebars recorded by Qualtrics) and the 
millisecond difference between spacebar presses in the eye-tracking data.  A clear pattern 
emerged within each participant across the two sources of data.  I could follow the pattern 
of fluctuation of times that matched across the two sources of data (e.g., usually no more 
that 1.5 second difference from each other, which is expected due to the time it takes for  
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Qualtrics to collect the signals from the study computer through the internet to their 
internal server) to determine which spacebars were recorded in the eye-tracking data but 
not in Qualtrics.  Once I identified the extra spacebars in the eye-tracking data, I removed 
them.  Based on feedback from participants, I assume that there were internet 
connectivity issues that would cause Qualtrics to miss some spacebar presses that 
MATLAB recognized.  Thus, I was able to crosswalk the data such that the two sources 
were meaningfully connected at a level sufficient for survey level analysis.  
I excluded the one case in which the number of spacebar messages in the eye-
tracking data was fewer than the number required to advance throughout the entire 
survey.  According to the survey data, this one participant completed the survey and 
provided responses to almost all of the items and therefore should have at least the 
number of spacebars required to complete the survey. There was no indication as to why 
the spacebar messages were not recorded in the eye-tracking data.  
Descriptive Data   
Table 3 displays the means, standard deviations, and correlations for the indirect 
and direct careless responding indices.   
Convergent Validity of Indirect CR Indices 
 Of the 91 Pearson correlations among the indirect careless responding indices, I 
observed 72 statistically significant positive correlations.  The 91 correlations ranged 
from r = -0.35 to r = 0.93 with a median r = -0.03.  In general, Table 3 reflected the  
60
expected relationships among indirect careless responding indices.  The correlations 
demonstrated general convergence among the page time, infrequency, semantic 
synonyms, semantic antonyms, psychometric synonyms, psychometric antonyms, item 
content recognition, longstring average, longstring max, UseMe, Diligence, and the 
composite score indices.  The non-significant correlations among the total time and 
Mahalanobis distance indices and other indices has been observed in past research (Ward 
& Pond, 2015).   
 However, Pearson correlations are not robust to non-normal distributions and 
outliers (Wilcox, 2005), thus I computed Spearman’s rank-order correlations (Spearman, 
1904).  Spearman’s correlation is a nonparametric (i.e., non-normal) measure of rank 
correlation that assesses whether the relationship between two variables are monotonic 
(i.e., always increase or always decrease).  In effect, Spearman’s correlation is the 
Pearson correlation of rank variables.  Thus, it is not restricted to normal distributions, 
more robust to outliers, and is not restricted to linear relationships.   
 Of the 91 Spearman correlations among the indirect careless responding indices, 
29 were significant and positive.  These 91 correlations ranged from rs = -0.34 to rs = .74 
with a median of rs = 0.16 (see Table 4).  This demonstrated far less convergence among 
indirect indices than observed in previous research (e.g., Bowling et al., 2016).  This 
difference in the degree of convergence could be due to the fact that previous careless 
responding literature has used Pearson correlations, which is not robust to outliers or non- 
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normal distributions.  Alternatively, the lesser convergence might have been due to 
decreased variability in careless responding because of the increased attention from and 
contact with the researcher (Gibson & Bowling, in press).  However, the means and 
standard deviations are similar to those in other studies (e.g., Bowling et al., 2016); 
therefore, this is not likely to be the cause.   
 Based on my inspection of scatterplots, I concluded that Spearman’s correlations 
demonstrated less convergence than Pearson’s correlation because many of the 
significant positive Pearson’s correlations were the result of a handful of outliers.  For 
example, the significant positive Pearson correlation among the Use Me and longstring 
max indices (r = 0.29, p < 0.05), appeared to be the result of a single outlier.  In fact, 
when examined with a scatter plot, the relationship appeared negligible with the 
exception of that one outlier (see Figure 10).  Although careless responding is a low-base 
rate behavior and careless responses would be considered outliers and be removed from 
analysis of substantive relationships, I do not think that a handful of outliers accurately 
defined the relationship among careless responding indices.  Each index had enough 
variability and responses that would be considered careless that if there were true 
convergence, we would see a positive relationship that did not rely on a single outlier.  
Thus, I think that Spearman’s correlations were a more accurate representation among the 
indirect careless responding indices.   
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Convergent Validity of Direct CR Indices 
 Of the 15 Pearson correlations among direct careless responding indices, 7 were 
significant and positive.  The 15 correlations ranged from r = -0.89 to r = 0.94 with a 
median of r = -0.23 (see Table 3).  All of the indirect indices showed convergence with 
one another, except for the response time and item stem fixation pattern indices, which 
negatively related with the other indirect indices.  The negative relationships between 
response time and the other indices is likely because of the measurement error in the 
index itself due to the fact it was based on two sources of time that ded not directly relate 
(i.e., Qualtrics’ elapsed time measurement and Eye-Link’s continuous time measurement 
based on a computer’s internal time) and could not be trusted to align.  The negative 
relationships between item stem fixation pattern and the other indices (except for the 
proportion of time spent in the information region index, with which it was positively 
correlated) might have occurred because the index is too restrictive.  That is, it might 
have classified careful responders as careless if they re-read the item or re-read parts of 
the item.  I explore this notion in a later subsection of the results.    
 For the same reasons as discussed in the previous subsection, I also calculated 
Spearman’s correlations.  Of the 15 Spearman’s correlations among direct careless 
responding indices, 7 were significant and positive.  These 15 correlations ranged from rs 
= -0.93 to rs = 0.96 with a median of rs = -0.40 (see Table 4).  Again, all of the indirect 
indices showed convergence with one another, except for the response time and item  
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stem fixation pattern indices, which were negatively related with each of the other 
indirect indices.  Both Pearson and Spearman’s correlations demonstrated strong 
convergence among the direct indices with the exception of the response time and item 
stem fixation pattern.   
Test of Study Hypothesis and Research Question 
 Hypothesis 1: Correlations among indirect and direct CR indices.  Hypothesis 
1 stated that indirect careless responding indices would positively correlate with eye-
tracking indices.  To test this hypothesis, I correlated the indirect and direct indices.  To 
be consistent with previous literature (Bowling et al., 2016; Huang et al., 2012; Mead & 
Craig, 2012), first I used Pearson’s correlations.  Of the 84 correlations among indirect 
and direct indices (see Table 3), there were two positive significant correlations.  Total 
time was significantly positively related to the stem fixation count and (r = 0.27, p < 
0.05) and time spent on the item stem (r = 0.38, p < 0.01) indices.  
 This small number of significant correlations was not expected for several 
reasons.  First, I expected more than 2.38% of the correlations among direct and indirect 
indices to be significant because all the indices were intended to measure the same 
underlying construct: careless responding.  Given the number of analyses run, it is 
possible that these correlations were simply due to chance.  Second, total time is an 
indirect index that typically converges relatively poorly with other indirect indices 
(Maniaci & Rogge, 2014; Meade & Craig, 2012); thus, I did not expect it to show the  
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strongest evidence of convergence.   
However, Pearson correlations are not robust to non-normal distributions and 
outliers (Wilcox, 2011); thus, I ran Spearman’s rank-order correlation (Spearman, 1904).  
As I mentioned previously, Spearman’s correlation is a nonparametric (i.e., non-normal) 
measure of rank correlation that assesses how well the relationship between two variables 
are monotonic (i.e., always increase or always decrease).  In effect, Spearman’s 
correlation is the Pearson correlation of rank variables.  Thus, it is more robust to outliers, 
not restricted to normal distributions, and is not restricted to linear relationships.   
Of the 84 correlations among indirect and direct indices, there were three significant 
positive correlations (see Table 4).  Specifically, the page time index was significantly 
positively related to the response time index (rs = 0.40, p < 0.01).  Also, the semantic 
synonym index was significantly positively related to the item stem fixation pattern (rs = 
0.31, p < 0.05) and response time (rs = 0.30, p < 0.05) indices.  As I previously 
mentioned, the direct index response time has the potential to contain a sizable amount of 
measurement error due to the fact it was based on two sources of time that did not 
directly relate (i.e., Qualtrics’ elapsed time measurement and Eye-Link’s continuous time 
measurement based on a computer’s internal time) and could not be trusted to align.  
However, given the number of analyses run it is possible these correlations were 
significant due to chance.  Thus, Hypothesis 1 was not supported.   
  Research question: Which indirect and direct careless responding indices 
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will demonstrate the most convergence?  Because both indirect and eye-tracking 
indices vary in their underlying assumptions and the type of careless responding 
behaviors detected, I expected that indirect and direct careless responding indices would 
demonstrate varying degrees of convergence.  Because there was an insufficient basis to 
hypothesize which indices would demonstrate the strongest convergence between the 
indirect and direct indices, I proposed the following research question: Which indirect 
careless responding indices converge best with eye-tracking careless responding indices? 
 Including both Pearson and Spearman correlations, semantic synonyms, total 
time, and page time indirect indices demonstrated the most convergence with direct 
indices.  Specifically, the semantic synonyms index was significantly positively related to 
the items stem fixation pattern (rs = 0.31, p < 0.05) and the response time indices (rs = 
0.37, p < 0.01).  This is surprising given that response time and item stem fixation pattern 
did not converge with the other direct eye-tracking indices.  The total time index was 
significantly positively related to item stem fixation count (r = 0.27, p < 0.05) and time 
spent on item stem (r = 0.38, p < 0.01).  This is unsurprising given that total time and 
time spent on item stem are simple time-based indices and item stem fixation count is 
strongly positively correlated with item spent on item stem.  The page time index was 
significantly positively related to the response time index (rs = 0.40, p < 0.01).  This was 
surprising because the response time index has the potential to contain a sizable amount 
of measurement error due to the fact it was based on two sources of time that did not 
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directly relate (i.e., Qualtrics’ elapsed time measurement and Eye-Link’s continuous time 
measurement based on a computer’s internal time) and could not be trusted to align. 
 Including both Pearson and Spearman correlations, the direct index that 
demonstrated the most convergence with indirect indices was the response time index.  
Specifically, response time was significantly positively related to the page time index (rs 
= 0.40, p < 0.01) and the semantic synonyms index (rs = 0.37, p < 0.01).  This was 
surprising considering the amount of known measurement error within the response time 
index itself due to the fact it was based on two sources of time with no shared datum (i.e., 
Qualtrics’ elapsed time measurement and Eye-Link’s continuous time measurement 
based on a computer’s internal time) and could not be trusted to accurately align.  
However, it is possible that the measurement error within this index was less than the 
error within the direct eye-tracking indices due to participants’ head movements (see 
discussion section).  Again, given the number of analyses conducted, it is possible these 
correlations were significant due to chance.   
Ancillary Analyses 
 Influence of head movements.  As I mentioned previously, visual inspection of 
the eye-tracking data revealed a substantial amount of measurement error was likely due 
to respondents’ head movements while taking the survey.  As a way to explore whether 
head movements had a strong impact on the eye-tracking indices, I conducted an informal 
human-rated analysis of the eye movement data for the infrequency items.  I chose to take 
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a closer look at the infrequency items because they have a right and wrong answer; thus, I 
could determine if participants who selected the wrong answer did so because they did 
not read the item (i.e., carelessly responded).  Specifically, I focused on only the 
infrequency items that were answered incorrectly.   
 In this analysis, I visually examined the fixation locations over time relative to the 
position of the item stem and response options for each item.  This was performed by 
plotting each fixation in order of occurrence where the most recent fixation was 
represented by a black dot and the previous fixations were represented by gray dots (see 
Figure 8).  I created these plots for all the incorrectly answered infrequency items (i.e., 
responses thought to indicate carelessness) across all respondents and based on visual 
inspection of the sequential fixations, I made a judgement as to whether I thought the 
participant read that particular item stem or not.   
 Viewing the created plots, I noticed a wide variety of idiosyncratic behavior.  For 
example, four fixations that moved from left to right might resemble reading for one 
respondent because the fixations covered the majority of the stem of a short item but 
might not resemble reading for another respondent because the fixations only spanned the 
length of approximately one word.  Further, as the literature suggested, some respondents 
appeared to need fewer fixations and regressions to read the item stems than other 
respondents, likely because they were more skilled readers.  For example, some 
respondents might have been able to read the item with a handful of fixations whereas 
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another respondent might have needed to make more fixations and review sections or the 
entire item more than once to understand the item stem (see Rayner, 2009). Similarly, I 
observed that some respondents habitually revisited the item stem after selecting a 
response whereas other respondents never revisited the item stem after selecting a 
response.   
 To familiarize myself with reading and non-reading eye behavior, I created an 
example or training dataset in which I recorded eye-tracking data of myself and one other 
willing volunteer while responding to the survey.  Both myself and the volunteer have 
graduate level education and thus are skilled readers.  Each of us went through multiple 
items at the beginning of the survey alternating reading and non-reading behavior item by 
item.  Because I suspected that head movements obscured the true location of the fixation 
data, we made efforts to read and not read items with and without head movements.  
Also, we made efforts to read the items in varied ways.  For example, we read some items 
as quickly as we could (while still comprehending the item stem) and others we 
purposefully re-read before and after having selected the response.  We simulated as 
many ways of reading and not reading that we could devise.   
 I recorded whether and how each item was read or not in addition to whether and 
how head movements were made during the item presentation or not.  Thus, I could 
examine the resulting eye-tracking data and know with certainty whether each item was 
read or not and if/how the head was moving during the presentation of the item.  I used 
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this data to familiarize myself with the types of eye movements that were generally 
characteristic of reading with and without head movements.   
 The training data in which the item was read while making head movements 
closely resembled some of the eye-tracking data collected from respondents.  That is, it 
appeared that head movements were likely the cause of reading-like eye behavior 
occurring seemingly outside of the item stem.  In other words, it was possible and 
plausible that head movements did obscure the true location of fixation data.   
 Based on this training data, it appeared that item stems required at least a handful 
of fixations that generally moved left to right across an area that spanned most of the 
length of the item stem, regardless of head movements.  Thus, I made the judgements of 
study participants’ eye-tracking data based on whether there seemed to be a reasonable 
number of fixations to read the stem and whether the fixations moved generally from left 
to right in a sequential manner.  However, I did not have strict criteria by which I made 
judgements because there was such a large variety of idiosyncratic behavior.  Thus, the 
ratings were made based on my best judgement, having reviewed the relevant literature 
and the training data. 
 There were 48 incorrectly answered infrequency items across all participants.  I 
was able to make ratings as to whether the participants’ eye movements appeared to 
reasonably resemble reading behavior for 40 of these items.  The remaining 8 items were 
ambiguous; therefore, I did not feel confident making a rating.  The purpose of this was 
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to potentially eliminate some of the effect of the head-movement related measurement 
error so that I could capture eye movements that appeared to be indicative of reading 
even if it did not fall in the item stem region (see Figure 9).   
 To get a sense of how often head movements obscured the true location of the 
fixations, I compared the ratings I made to the item stem fixation presence index, which 
was reverse-scored such that a “0” represented no fixations within the item stem region 
and “1” represented at least one fixation made within the item stem region.  I chose to 
look closely at the relationship among the item stem fixation presence index and the 
ratings of sequential fixations because the item stem fixation presence index was the most 
liberal eye-tracking index; that is, the respondent only has to make one fixation within the 
stem region to be considered “careful.”  Thus, examining how often the rating classified 
the item as careful (i.e., read) and the index classified the item as careless (i.e., not read) 
helped characterize how often head movements might have obscured the true location of 
fixations such that reading behavior could not have been captured by any of the eye-
tracking indices because they completely missed the item stem region.   
 I found that 22.2% (4/18) of items that appeared to be read by the respondent 
based on the ratings were missed by the item stem fixation presence index (see more 
detailed analysis in the following section).  In other words, 22.2% of the items that I 
examined appeared to have been so influenced by head movements (i.e., measurement 
error) that a respondent whose eye movements indicated that he or she read the item were 
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not captured by any of the direct indices.  This suggested that head movements (i.e., 
measurement error) substantially affected eye-tracking indices but were likely not 
sufficient to be solely responsible for the lack of convergence.   
 Relationship of ratings and direct indices.  I examined the relationships among 
the ratings I made on the incorrectly answered infrequency items with the eye-tracking 
indices.  I found that the ratings I made were significantly positively correlated with three 
of the six eye-tracking indices.  Specifically, I found that item stem fixation presence (Φ 
= 0.28, p < .05), item stem fixation count (rpb = 0.68, p < .01), and time spent on item 
stem (rpb = 0.55, p < .01) were positively related to the ratings I made.  This suggested 
that the item stem fixation presence, item stem fixation count, and time spent on item 
stem were the most effective at capturing reading-like behavior of the direct indices.  The 
relative success of these indices might have hinged on their simplicity and inclusiveness, 
particularly given the presence of measurement error due to head movements (see 
Discussion).   
 However, this did not necessarily indicate that these indices performed well—
rather that they performed better than the other indices.  Because both the item stem 
fixation presence index and the ratings I made were binary, I was able to examine the 
accuracy of the item stem fixation presence index through the lens of signal detection 
theory.  There were 40 incorrectly answered infrequency items (i.e., not including 
unanswered items) that also had scores for the item stem fixation presence index.  Using 
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the ratings of sequential fixations as the referent or ground truth, the item stem fixation 
presence index produced 14/18 Hits (77.7%), 4/18 Misses (22.2%), 14/22 False Alarms 
(63.6%), and 8/22 Correct Rejections (36.4%).  The index classified 55.0% of items 
correctly.  In other words, the index classified the items correctly less than 2/3 of the 
time.  Further, the index demonstrated poor accuracy with weak sensitivity (d’ = 0.42).  
That is, the item stem fixation index performed only slightly better than chance (i.e., d’ = 
0, where max of d’ = infinity).  Thus, the item stem fixation presence index did not 
perform well.  This poor performance was likely due to both measurement error and the 
liberal nature of the index itself (see Discussion).   
 The other three direct indices were either significantly negatively related with my 
ratings or had no significant relationship.  Specifically, item stem fixation pattern was 
significantly negatively related to the ratings I made (Φ = -0.54, p < .01).  Proportion of 
time spent in the information region (rpb = 0.01, ns) and response time (rpb = -0.07, ns) 
were not significantly related to the ratings.  These findings were not surprising because 
the indices were either conceptually flawed or disproportionately affected by the 
measurement error (see Discussion).   
 Because both the item stem fixation pattern and the ratings I made were binary, I 
was able to examine the accuracy of the item stem fixation pattern index through the lens 
of signal detection theory.  There were 37 incorrectly answered infrequency items that 
also had scores for the item stem fixation pattern index.  Using the ratings of sequential 
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fixations as the referent or ground truth, the item stem fixation pattern index produced 
5/18 Hits (27.8%), 13/18 Misses (72.2%), 15/19 False Alarms (78.9%), and 4/19 Correct 
Rejections (21.1%).  The index classified 24.4% of items correctly.  In other words, the 
index classified the items correctly less than 1/4 of the time.  Further, the index 
demonstrated poor accuracy with weak sensitivity (d’ = -1.39).  That is, the item stem 
fixation index performed worse than chance (i.e., d’ = 0, where max of d’ = infinity).  
Thus, the item stem fixation pattern index performed poorly.  This poor performance was 
likely due to both measurement error and the nature of the index itself (see Discussion).   
 In summary, I explored the relationship between the ratings and each of the direct 
indices.  Although none of the direct indices performed particularly well, item stem 
fixation presence, item stem fixation count, and time spent on item stem outperformed 
the other direct indices at capturing reading-like behavior.  I will discuss why this might 
the case in the Discussion section.   
 Relationship of ratings and indirect indices.  Based on the informal analysis I 
conducted on the 40 incorrectly answered infrequency items, I found that the infrequency 
index agreed with the ratings less than half of the time (18 items or 48.7%).  Based on 
visual inspection (i.e., ratings), it looked plausible that 22 (59.5%) items were read by the 
respondents.  This suggested that the infrequency index accurately captures careless 




The purpose of this study was to assess the validity of existing, indirect methods of 
detecting careless responding with a direct method: eye-tracking data.  Further, by 
directly measuring careless responding through eye-tracking, I hoped to provide insights 
into the fundamental nature of careless responding.  Results from this study provide very 
limited convergence among traditional or indirect methods of detecting careless 
responding and more direct, eye-tracking methods.  In the following paragraphs, I will 
discuss the validity of indirect indices, the influence of measurement error, the validity of 
direct indices, the nature of careless responding, and future research.   
Validity of Indirect Indices 
 Ancillary analyses suggested that the item stem fixation presence, item stem 
fixation count, and time spent on item stem indices were the most effective at capturing 
reading-like behavior and therefore were most effective at capturing careful or careless 
responding.  Based on these results and the correlations among the direct and indirect 
indices, it appeared that the total time index was most effective at capturing careless 
responding because it significantly positively correlated with the 2 of the most effective 
direct indices.  However, this must be interpreted with caution because these correlations 
could be due to chance given the number of analyses performed.   
  The total time index might have performed relatively well because of its 
simplicity compared to the other indirect indices.  Compared to the other time-based  
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indirect index (i.e., page time), the total time index was simple.  The page time index was 
a binary rating for each item based on the assumption that each question required a 
standard minimum amount of time to carefully respond (in this case, 2 seconds per 
question).    
 Total time was simply the time elapsed from the presentation of the first item to 
the completion of the last item of the survey.  Because page time dichotomized a 
continuous measure (i.e., time spent on item) it might have lost information that would 
have made total time more accurate in this application.   Total time might have performed 
relatively well in this study because the participant was motivated to complete the survey 
without delay due to the relatively uncomfortable set up.  Total time might not have 
performed as well for surveys in which participants have more flexibility and freedom in 
how and when they take the survey.  For example, it is easy to imagine that total time 
might become less effective if a participant were to open the survey link on their own 
device at home, start the survey, leave the survey up in the background as they tended to 
a more entertaining or pressing matter (e.g., text-message, childcare, watching paint dry), 
then finish the survey hours later.  In this case, the respondent might have been just as 
careless as any other respondent; however, it would appear that they spent hours reading 
and considering their responses.   
Lack of Convergence 
 The lack of convergence among most of the indirect and direct indices might have  
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occurred for several reasons such as measurement error, poorly designed direct indices, 
invalid indirect indices, or the nature of careless responding itself.  I will discuss each of 
these possibilities in the following subsections.   
 Measurement error.  The lack of convergence could have simply been due to the 
amount of measurement error in the direct (i.e., eye-tracking) indices.  As I have 
previously mentioned, each direct index was subject to measurement error caused by 
participants’ head movements, which in many cases obscured the true location of the 
fixations on the screen.  Each direct index relied on the location of fixations each index 
was subject to this source of error, and it was impossible to accurately correct for with the 
available information.  Therefore, the indirect and direct indices could have adequately 
captured careless responding (i.e., not reading the item stem) and might have converged 
had the measurement error caused by head movements been absent.   
 For example, Figure 9 showed the eye movements of a respondent on the 
infrequency item, “I am using an electronic device currently.”  The eye movements 
seemed to indicate reading behavior because they generally moved from left to right in a 
linear fashion; however, the fixations were not horizontal or in the item stem region.  
Additionally, there was no stimuli presented where the fixations were recorded on the 
page; thus, it is unlikely that this behavior would occur anywhere other than the item 
stem.  This means that the direct indices might not have captured the reading behavior or 
careless responding because they relied on detecting fixations in the item stem region  
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whereas the indirect indices such as infrequency could capture careless responding 
because it relies on the survey response, which is unaffected by respondents’ head 
movements.   
 Results from ancillary analyses found that about 1/4 of the incorrectly answered 
infrequency items did not have a single fixation within the item stem region but appeared 
to have been read by the respondent.  Further, the convergence among the human ratings 
and the item stem fixation presence, items stem fixation count, and time spent on item 
stem indices suggested that head movements (i.e., measurement error) did affect eye-
tracking indices but might not have been sufficient to be solely responsible for the lack of 
convergence.   
Validity of direct indices.  Conversely, the observed lack of convergence could be due 
to poorly designed direct (i.e., eye-tracking) indices.  I designed each of these direct 
indices to capture reading behavior to varying degrees.  However, reading behavior is 
complex and idiosyncratic (Rayner, 1998) and the indices created for this study might 
have simply been inadequate.  Thus, careless responding might have been captured by the 
indirect indices, but not the direct indices.   
 Ancillary analyses did not support this notion.  The ancillary results indicated that 
half of the direct indices agreed or correlated with human ratings as to whether an item 
was read or not.  Specifically, these analyses suggested that the item stem fixation 
presence, item stem fixation count, and time spent on item stem were relatively effective  
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at capturing reading-like behavior.   
 The relative success of these indices makes sense intuitively and theoretically.  
For example, to carefully respond to an item a respondent must at minimum read the 
item, which requires at least one fixation on the item stem.  Thus, it made sense that the 
relationship among the item stem fixation presence and the ratings was positive because 
one fixation on the item stem is the absolute minimum required for a respondent to have 
had a chance to have read the item stem.  However, one fixation in the item stem region 
was necessary but not sufficient to have read the item; thus, the relationship was only 
moderately positive rather than strongly positive.   
 The number of fixations required to read the item stem depends on the reading 
skill level of the respondent (Alcock et al., 2015; Rayner, 1998).  Less skilled readers 
typically make more fixations when reading than more skilled readers.  Therefore, an 
item might have require done reader to make five fixations and another reader to make 
eight fixations to comprehend the item.  Beyond this idiosyncratic minimum number of 
fixations required to comprehend the item, more fixations on the item would suggest 
more careful reading through either reviewing words, re-reading the entire item, or 
referencing the item after reviewing the response options.  Thus, it made sense that the 
relationship among the item stem fixation count index and the ratings was strongly 
positive.    
 The time spent on item stem index was the time-based equivalent of the item stem 
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fixation count index.  That is, the time spent on item stem index was the summed 
duration of the total number of fixations made in the item stem region.  Thus, it made 
sense that the relationship between the time spent on item stem index and the item stem 
count index was nearly perfectly positively correlated.  According to Rayner (1998), the 
average fixation while reading English lasts about 200-300 milliseconds; however, the 
duration of any given fixation is variable, which likely explains the less-than-perfect 
correlation.  Further, it follows that the relationship between the time spent on item stem 
was strongly positively related to the ratings.   
 The other three direct indices were either significantly negatively related with my 
ratings or had no significant relationship.  Specifically, item stem fixation pattern was 
significantly negatively related to the ratings I made whereas proportion of time spent in 
the information region and response time were not significantly related to the ratings.  
These findings were not surprising because the indices were either conceptually flawed or 
disproportionately affected by the measurement error.   
 For example, the item stem fixation pattern index was likely conceptually flawed 
because it was too restrictive because it was largely based on the proportion of 
regressions (i.e., eye movements from right to left) made by the respondent on a 
particular item.  In other words, as long as the respondent made more than two fixations 
and 85% or more of those fixations were from left to right, then the index categorized the 
item as having been “read” by the participant.  However, there are many ways in which a  
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respondent could have read the item but not met these criteria.  For example, if a 
participant did not understand the item after the first pass and reviewed the item again or 
specific words within the item, then an arguably very careful reader would have been 
classified as having not read the item (i.e., careless) because more than 15% of eye 
movements were from right to left.  Ancillary analyses supported this notion by revealing 
that the item stem fixation pattern index miscategorized most of the human-rated items.      
 The time spent in the information region index might have been conceptually 
flawed because it included the time spent looking at the response options in addition to 
the time spent looking at the item stem.  This index was intended to capture the total time 
needed to effortfully execute all the steps of responding to an item, including (a) reading 
and interpreting the item, (b) retrieval of relevant information, (c) making a judgement, 
and (d) mapping that judgement onto the response options (Torangeau, 1984).  However, 
because the response options were the same across all of the items included in this index, 
it was possible that last two steps of the response process were effectively reduced to one 
step because the response options were so familiar.  Thus, the time it takes a careful 
respondent to read the item and choose a response might have been similar to the amount 
of time it took some careless responders to ponder which response to select for this item 
relative to the previous items so that the response appeared careful.   
 Visual inspection of the fixations made during item presentations support this 
notion.  For example, Figure 11 showed a respondent who appeared to have read the  
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infrequency item, made a single fixation on the selected response option, yet responded 
correctly to the infrequency item.  It appeared that the response options were so familiar 
to the respondent by the presentation of that particular item (i.e., the 284th item presented) 
that he or she could select the appropriate response without having to read the response 
option.  Conversely, Figure 12 showed a respondent who did not appear to read the item 
stem yet spent many fixations on multiple response options.  Given that the item stem 
content changed with each new page, it was highly unlikely that the respondent could 
have comprehended the content of the item using peripheral vision based on the location 
of the fixations.     
 The response time index was intended to measure the amount of time a 
respondent spent considering their response to that particular item.  Results from this 
study suggested that on average participants considered their response (i.e., time elapsed 
from the last fixation in the item stem region until the last click while the item was 
presented, presumably when the response was selected) for -0.31seconds.  This was not 
interpretable because respondents could not take a negative amount of time to consider 
and select their response to an item.  This index relied on the assumption that participants 
would not revisit the item stem after selection a response.  However, this was precisely 
what caused negative values to occur in this index.   
 Although the response time response index positively correlated with two indirect 
indices (i.e., infrequency and sematic synonyms), it was subject to at least two sources of  
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measurement error: error due to respondents’ head movements and error due to poorly 
coordinated sources of time.  Together, these sources of error might partially explain why 
response time did not correlate with the ratings I made.   
 Invalidity of Indirect Indices.  Alternatively, this lack of convergence could 
potentially have indicated that the indirect indices were largely not valid for detecting 
careless responding.  For example, the ancillary analyses revealed that fewer than half of 
the incorrectly answered infrequency items were not read by the respondent.  If 
infrequency were only capturing careless responding, then one would expect that all of 
the incorrectly answered items would not have been read by the respondent.  This was 
concerning because the infrequency index was an indirect index that demonstrated some 
level of convergence with any of the direct indices and has been commonly used by 
survey researchers.  It followed that if the indirect index that converged best with direct 
indices was only accurate half of the time, then the indirect indices that had weaker or 
negative correlations might have been less accurate and therefore poor measures of 
careless responding.    
Nature of Careless Responding 
 Visual inspection of eye movements of respondents provided insight into the 
nature of careless responding.  For example, ancillary analyses confirmed that many 
inaccurate responses were the result of ignoring the item stem, or careless responding.  
That is, careless responding is the result of reducing the effort required to respond to a  
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survey item by bypassing the normal stages of responding to survey items and skipping 
directly to providing a response.  This supported the model I proposed in Figure 1 within 
the Introduction.  This is an important contribution of this study because no study to my 
knowledge has documented that inaccurate responses to survey items is actually the result 
of not reading the item stem, as opposed to other reasons such as faking or 
misinterpretation of the item.   
 Visual inspection of eye movements across items revealed that some items 
appeared to have been read by respondents whereas other items were not read; thus, 
careless responding can occur on an item-by-item basis.  This means that respondents do 
not necessarily respond to surveys carelessly but instead carelessly respond to items.  
Further, inspection of respondents’ eye-movements across the survey revealed that 
respondents each seemed to have their own idiosyncratic method of deciding whether to 
carefully or carelessly respond to an item.  Some respondents appeared to alternate 
careless and careful responding by the item; others appeared to alternate several items at 
a time; still others were careful or careless nearly consistently throughout the survey.  
Generally, respondents appeared to trend toward carelessness toward the end of the 
survey rather than towards the beginning of the survey.   
 Results from this study suggested that careless responding can be measured.  That 
is, careless responding can be captured by using both indirect and direct indices.  Of the 
indirect indices, the total time index performed relatively well when compared to human  
83
ratings of careless responding within this study, although it likely would not perform as 
well in other scenarios (e.g., taking a survey at home rather than while being monitored 
by an eye-tracker).  Of the direct indices, stem fixation presence, item stem fixation 
count, and the time spent on item stem indices performed best when compared to human 
ratings.  However, as revealed in the results and discussed earlier, not all indices 
performed well when capturing reading-like behavior.   
 Visual inspection of eye movements, specifically of the incorrectly answered 
infrequency items, revealed that there is variation in the way in which respondents 
responded carelessly to an item.  That is, respondents displayed a variety of behaviors 
when responding carelessly which included (but were not limited to) looking only at the 
response that they selected, looking at several responses but not the item stem, looking at 
the first word of the item stem then at the response they selected, looking at the beginning 
of the item then the end (as if to assess the length of the item) then looking at only the 
response they selected and/or multiple responses. Thus, the results of this study and the 
visual inspection of eye movements revealed several aspects about the nature of careless 
responding.     
Limitations 
 This study had several limitations.  First, the participants in this study were 
brought into the lab to complete the survey and had one-on-one interactions with the 
study proctor.  Because of this, they might have demonstrated different survey behaviors  
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than if they had taken the survey at a time and place of their choosing and had no 
personal contact with the researcher or proctors (as with much survey research).  Second, 
the sample is both small and limited to university students in an introduction to 
psychology course; thus, these results might not generalize to other populations.  
Specifically, these results might not generalize to populations with high interest in and 
motivation to complete a given survey.  Finally, the study design introduced two 
unintended sources of measurement error: error caused by participant head movements 
after the eye-tracker calibration and error caused by the asynchronous time measurements 
across the survey platform and the eye-tracker.  Similarly, the ancillary analyses were 
based on a small subsample of all of the items across all participants.  Because of this, the 
conclusions based on the eye-tracking data should be made with caution.     
Future Research 
 Future research should aim to replicate this study while mitigating error from 
participants’ head movements and asynchronous time sources.  Using an eye-tracker that 
also tracks the head’s position in addition to the eye location and includes this in the 
fixation location estimates would be ideal.  Further, using a single program like RStudio 
to build an web-browser supported survey to present the stimulus, collect the survey data, 
and insert messages into the eye-tracking data rather than using two systems (i.e., 
Qualtrics and MATLAB) would allow for a synchronous source of time and eliminate the 
issues caused by internet connectivity issues.  This would allow for researchers be more  
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confident in the conclusions drawn based on this design.   
 Future research should control for individual differences in how careful reading 
behavior presents in eye behavior.  Further, future research should examine the 
possibility that participants could provide a careless respond even after having read the 
item stem.  Additionally, future research could introduce manipulations used in past 
careless responding research (e.g., survey length manipulation, respondent interest, 
rewards, warnings, contact with researcher) to closely examine their influence on careless 
responding.  Beyond capturing careless responding to items, eye-tracking could examine 
whether written manipulations and instructions were read and how that relates to later 
responses.  Similarly, future research could introduce faking manipulations and use eye-
tracking to distinguish between faking and careless responding behaviors.  Also, future 
research could use eye-tracking to distinguish careless responding from other response 
biases and response sets.  Additionally, the responsiveness of direct (i.e., eye-tracking) 
indices to these manipulations would provide construct validity evidence for eye-tracking 
careless responding indices.    
Conclusion 
 Within this study, I argued that indirect careless responding indices rely on 
indirect measures of careless responding and proposed more direct methods of detecting 
careless responding.  The purpose of this study was to assess the validity of existing, 
indirect methods of detecting careless responding with a direct method: eye-tracking data.   
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 Results from this study demonstrated that the indirect indices that performed 
relatively well when compared to eye-tracking data was the total time index, although 
this index might not perform as well in other survey settings (e.g., taking the survey from 
home rather than while being monitored by an eye-tracker in a university lab).  Although 
the true location of some eye-movements were obscured by head movements made by 
participants that could not be compensated for by the eye-tracker, three eye-tracking 
indices were more successful than the others at capturing careless responding: the stem 
fixation presence index, the item stem fixation count index, and the time spent on item 
stem index.   
 Further, by directly measuring careless responding through eye-tracking, my 
research provided insights into the fundamental nature of careless responding.  First, this 
study proposed and provided limited support for a proposed process by which survey 
respondents carelessly respond by bypassing the normal steps of responding to a survey 
item and skipping directly from item presentation to response selection.  Second, eye-
tracking data revealed that careless responding can occur on an item-by-item basis rather 
than a phenomenon that necessarily lasts across the entire survey.  Third, results from this 
study suggested that careless responding can be measured with some accuracy by both 
indirect and direct indices.  Finally, the eye-tracking data revealed that careless 
responding is a varied behavior.  In other words, survey respondents vary in the way they 
reduce the effort of responding to an item while still providing a response.  In conclusion,  
87
this study provides an initial investigation of how survey respondents carelessly respond, 
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Script for Running Participants 
Set up: 
 
“Hi, my name is [Your Name]. [Confirm identity and age of participant]. Thank you for 
volunteering to be a participant in this study. Today you will be completing a survey 
about your personality on this desktop computer. You will also be monitored by a device 
that records your eye’s pupil dilation because pupil dilation is an indicator of fatigue. If 
you would take a moment to read this consent form and sign it if you agree to participate. 
The purpose of this study is to determine how different aspects of the survey presentation 
(such as font, text size, and color) affect participant’s eye fatigue.” 
 
“If you’re ready, let’s go ahead and set up the equipment. Please get comfortable in your 
chair and place your chin on the chin rest and your forehead on the forehead rest. Feel 
free to adjust the chair, check that your arms are comfortable because you will be using 
the keyboard and mouse. You will be in this position for about an hour, so make sure you 
are comfortable.”  
 
“First, we will calibrate the high-speed camera so it won’t lose track of your eyes. Please 
look straight ahead”   
 
“Please focus on the center of each target that appears on the screen”  
 
“Good job. We are going to do that again to validate or make sure that the camera is 
recording your eye properly”  
“Perfect. Throughout the study and survey, please keep your head still and in the chin 
rest.”  
“In a couple minutes, after I double check that everything is running smoothly, I will be 
down the hall in my office while you take the survey, please email me using the address 
at the bottom of the screen if you need me. Any questions?”  
“Ok, you may press the space bar to begin and press the spacebar to advance each page 




“Have you completed the survey?”  
 
“Great! You will receive three research credits for your participation in this study today.  
100
The purpose of this experiment was to use eye trackers to measure participant memory, 
effort, and fatigue during surveys. If you are interested in the results of this study, please 
contact us and we will send you the publication manuscript containing the details and 
results. Your credits should be granted within 24 hours. Please let me know if you have 




















CONSENT TO PARTICIPATE IN RESEARCH 
Department of Psychology 
Wright State University 
Dayton, OH 45435 
 
Title of Study Measuring Personality Traits 
 
Purpose of This study is concerned with the effects of online survey features on  
Research respondents’ responses on self-report surveys about personality. For this  
 study, I will be asked to complete a survey about perceptions I have 
 about myself.  
 
Activities For this study, I will complete a survey online via Qualtrics on a desktop 
computer about perceptions I have about myself. Measurements of the eye 
(e.g., pupil dilation) using a non-invasive, video-based eye tracker. For the eye 
tracker to separate head and eye movements, I will wear a small infrared-
reflecting sticker placed on my forehead for the duration of the study. This 
study will take approximately 90 minutes.  
 
Compensation I understand that I will receive three (3) research credits towards my 
psychology course in compensation for my time. 
 
Confidentiality I understand that any information about me obtained from this study will 
be kept strictly confidential and that I will not be identified in any report 
or publication. Participant data will be stored without any personally 
identifying information on a password protected computer. 
 
Risks/Benefits There is a minimal risk of eye-fatigue but I may withdraw from 
participation at any time during the experiment.  There are no known 
benefits to participants. 
 
Freedom to I realize that my participation in this research study is completely 
voluntary. 
 
Withdraw I understand that I am free to refuse to participate in this study or 
withdraw at any time.  There is no penalty of any kind for either 
participation, non-participation, or withdrawal. 
 
Availability A summary of these results may be requested by contacting the  
of Results  researcher listed below. The summary will show only aggregated (i.e., 
combined) data for the entire group of participants.  No individual results 




Investigator The research investigator is listed below and if I have concerns or  
Availability  questions about the research, she can be reached at the listed telephone 
numbers or at Wright State University's Department of Psychology (775-
2391). 
 
 Cheyna Brower, M.S.   
 Principal Investigator     
 
 
Consent My signature below indicates that I consent to participate in this research 
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Figure 1.  This figure illustrates the process of careful responding (i.e., solid lines; 
Torangeau, 1984) and careless responding (i.e., the dashed line).  As this figure 
illustrates, existing careless responding indices indirectly measure careless responding by 
evaluating the response execution whereas eye-tracking indices directly measure whether 


























Figure 2. This figure shows a typical survey page.  As shown, each survey page 
presented a single item and seven response options in addition to the logo and link to 
contact the experimenter.  Each page presented a new item stem, everything else on the 





















Figure 3. This figure shows a typical page of the survey in which the items are presented 
with the response options below. In this figure, the mouse is hovering over the “Neither 
agree nor disagree” options, thus the response option is a different color. Otherwise, all 


















Figure 4. This figure illustrates the same item as Figure 3, but the “Neither agree nor 
























Figure 5.  This figure illustrates the eye-tracking apparatus used in this study, the 















Figure 6. This figure illustrates the camera set-up interface used check the focus of the 
camera and set the thresholds for measurement at the beginning of each session. The 
bright blue circle on the lower right image of the eye is the corneal reflection. The dark 
blue circle in the lower right image of the eye is the measurement of absence of infrared 
light reflected from the pupil. These two measurements are used to deduce the direction 











Figure 7. This figure illustrates the item stem region and information region of each item. 
The solid line encompasses the item stem region, which is made up of the precise pixel 
dimensions of the item stem plus one-degree visual angle. The item stem region in 
addition to the areas encompassed by the dashed line, which is made up of the precise 
pixel dimensions of the response options plus one-degree of visual angel, make up the 
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Figure 8.  This figure shows one respondent’s eye movements on the fourth infrequency 
item (“I am using an electronic device currently.”).  The plots are ordered and numbered 
in the sequence in which they occurred.  The red boxes represent in the item stem and 
response options.  The most recent fixation is represented in black and previous fixations 
are presented in gray.  This is an example of an item where the eye movements seem to 
indicate reading but are not in the item stem region, thus the eye-tracking indices would 




















      
      
 
Figure 9.  This figure shows the location of the first through third (and final) fixations 
made while the 7th infrequency item (“I sleep less than one hour per night”) was 
presented. The most recent fixation is represented in black and the previous fixations are 
represented in gray.  The red boxes in order from top to bottom represent the area of the 
computer screen plus 1-degree visual angle that was occupied by the stem and the 
response options (i.e., Strongly disagree, Disagree, Slightly disagree, Neither disagree 









Figure 10. This scatterplot shows the relationship between the Use Me and Longstring 
Max indices. Both indices are coded such that higher scores reflect more carelessness. 
The data is represented by hexagonal bins that represent the density of data points on 
each point by the shade of grey.  The relationship between infrequency and page time 
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Figure 11.  This figure illustrates a respondent’s eye movements during the infrequency 
item “I would be happy if I won the lottery.” This participant appeared to have read the 
item and responded correctly (i.e., 7 or strongly agree) even though he or she only made 
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Figure 12.  This figure illustrates a respondent’s eye movements during the infrequency 
item “I have been to every country in the world.” This participant appeared to have not 
read the item but instead considered which response to select before ultimately selecting 
the sixth response option “Agree.” 





























Type of Item Item Source Item Stem 
1 Self-Deception 1 Paulhus (1991) I always know why I like things. 
2 Neuroticism Goldberg (1999) I get overwhelmed by emotions. 
3 Extraversion Goldberg (1999) I cheer people up. 
4 Conscientiousness Goldberg (1999) I excel in what I do. 
5 Neuroticism Goldberg (1999) I can't make up my mind. 
6 Agreeableness Goldberg (1999) I trust others. 
7 Agreeableness (R) Goldberg (1999) I yell at people. 
8 Semantic Synonym 
1a 
Maniaci & Rogge 
(2014) 
I am an active person. 
9 Self-Deception 2 Paulhus (1991) I sometimes lose out on things 
because I can't make up my mind 
soon enough. 
10 Extraversion Goldberg (1999) I am always on the go. 
11 Extraversion (R) Goldberg (1999) I seek quiet. 
12 Openness (R) Goldberg (1999) I avoid philosophical discussions. 
13 Social Desirability 1 Goldberg (1999) I have never deliberately said 
something that hurt someone's 
feelings.  
14 Social Desirability 2 Goldberg (1999) My table manners at home are as 
good as when I eat out in a 
restaurant. 
15 Conscientiousness Goldberg (1999) I do things according to a plan. 
16 Semantic Antonym 
1a 
Bowling Lab I like to try new foods. 
17 Item content 
recognition 1 
Bowling et al. 
(2019) 
Enjoy listening to classical music. 
18 Openness Goldberg (1999) I like to get lost in thought. 
19 Conscientiousness 
(R) 
Goldberg (1999) I often forget to put things back in 
their proper place. 
20 Extraversion Goldberg (1999) I warm up quickly to others. 
21 Conscientiousness Goldberg (1999) I demand quality. 
22 Social Desirability 3 Goldberg (1999) I am sometimes irritated by 
people who ask favors of me. 
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23 Social Desirability 4 Goldberg (1999) I never hesitate to go out of my 
way to help someone in trouble. 
24 Semantic Synonym 
2a 
Maniaci & Rogge 
(2014) 
I enjoy the company of my 
friends. 
25 Social Desirability 5 Goldberg (1999) I like to gossip at times.  
26 Conscientiousness Goldberg (1999) I am sure of my ground. 
27 Openness Goldberg (1999) I believe that there is no absolute 
right and wrong. 
28 Agreeableness Goldberg (1999) I can't stand confrontations. 
29 Openness (R) Goldberg (1999) I have difficulty imagining things. 
30 Agreeableness (R) Goldberg (1999) I know the answers to many 
questions. 
31 Neuroticism (R) Goldberg (1999) I can handle complex problems. 
32 Infrequency 1 Fervaha and 
Remington (2013) 
I have never felt tired or sleepy in 
my lifetime.  
33 Agreeableness (R) Goldberg (1999) I can't stand weak people. 
34 Extraversion Goldberg (1999) I love large parties. 
35 Self-Deception 3 Paulhus (1991) I am very confident of my 
judgments. 
36 Openness (R) Goldberg (1999) I am not interested in theoretical 
discussions. 
37 Extraversion Goldberg (1999) I look at the bright side of life. 
38 Conscientiousness 
(R) 
Goldberg (1999) I make rash decisions. 
39 Social Desirability 6 Goldberg (1999) At times I have really insisted on 
having things my own way. 
40 Semantic Antonym 
2a 
Bowling Lab I arrive on time to meetings. 
41 Extraversion Goldberg (1999) I involve others in what I am 
doing. 
42 Self-Deception 4 Paulhus (1991) When my emotions are aroused, it 
biases my thinking. 
43 Social Desirability 7 Goldberg (1999) If I could get into a movie 
without paying and be sure I was 
not seen I would probably do it.  
44 Conscientiousness Goldberg (1999) I love order and regularity. 
45 Neuroticism Goldberg (1999) I am often in a bad mood. 
46 Extraversion Goldberg (1999) I radiate joy. 
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47 Extraversion Goldberg (1999) I seek to influence others. 
48 Semantic Synonym 
3a 
Maniaci & Rogge 
(2014) 
I enjoy relaxing in my free time. 
49 Extraversion Goldberg (1999) I amuse my friends. 
50 Neuroticism Goldberg (1999) I am afraid to draw attention to 
myself. 
51 Agreeableness Goldberg (1999) I hate to seem pushy. 
52 Social Desirability 8 Goldberg (1999) There have been occasions when 
I felt like smashing things. 
53 Neuroticism (R) Goldberg (1999) I seldom feel blue. 
54 Openness (R) Goldberg (1999) I believe laws should be strictly 
enforced. 
55 Openness Goldberg (1999) I like to begin new things. 
56 Semantic Antonym 
3a 
Bowling Lab I believe people lie often. 
57 Conscientiousness 
(R) 
Goldberg (1999) I break rules. 
58 Extraversion Goldberg (1999) I do a lot in my spare time. 
59 Agreeableness (R) Goldberg (1999) I hold a grudge. 
60 Openness (R) Goldberg (1999) I do not enjoy going to art 
museums. 
61 Social Desirability 9 Goldberg (1999) On occasion I have had doubts 




Goldberg (1999) I am not bothered by disorder. 
63 Self-Deception 5 Paulhus (1991) My parents were not always fair 
when they punished me. 
64 Infrequency 2 Huang et al. (2014) I have never used a computer. 
65 Openness Goldberg (1999) I enjoy examining myself and my 
life. 
66 Self-Deception 6 Paulhus (1991) I have not always been honest 
with myself. 




I am always courteous, even to 
people who are disagreeable. 
68 Extraversion (R) Goldberg (1999) I have little to say. 
69 Conscientiousness Goldberg (1999) I come up with good solutions. 
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70 Conscientiousness 
(R) 
Goldberg (1999) I get others to do my duties. 
71 Openness Goldberg (1999) I have a vivid imagination. 
72 Semantic Synonym  
4a 
Maniaci & Rogge 
(2014) 
I am a very energetic person. 
73 Extraversion Goldberg (1999) I enjoy being part of a group. 
74 Conscientiousness Goldberg (1999) I go straight for the goal. 
75 Extraversion Goldberg (1999) I feel comfortable around people. 
76 Neuroticism Goldberg (1999) I feel desperate. 
77 Neuroticism (R) Goldberg (1999) I rarely overindulge. 
78 Extraversion (R) Goldberg (1999) I like a leisurely lifestyle. 
79 Agreeableness Goldberg (1999) I dislike talking about myself. 
80 Semantic Antonym 
4a 
Bowling Lab I am a forgiving person. 
81 Agreeableness (R) Goldberg (1999) I contradict others. 
82 Neuroticism Goldberg (1999) I am easily intimidated. 




I never make a long trip without 
checking the safety of my car. 
84 Neuroticism (R) Goldberg (1999) I rarely complain. 
85 Neuroticism Goldberg (1999) I am often down in the dumps. 
86 Neuroticism (R) Goldberg (1999) I am able to control my cravings. 
87 Semantic Synonym 
5a 
Maniaci & Rogge 
(2014) 




Paulhus (1991) When I hear people talking 
privately, I avoid listening. 
89 Agreeableness (R) Goldberg (1999) I am indifferent to the feelings of 
others. 
90 Openness (R) Goldberg (1999) I believe that too much tax money 
goes to support artists. 
91 Openness Goldberg (1999) I believe that criminals should 
receive help rather than 
punishment. 
92 Extraversion Goldberg (1999) I try to lead others. 
93 Agreeableness Goldberg (1999) I would never cheat on my taxes. 
94 Agreeableness (R) Goldberg (1999) I make myself the center of 
attention. 
95 Infrequency 3 (R) Maniaci & Rogge 
(2014) 
I don't like getting speeding 
tickets. 
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96 Neuroticism (R) Goldberg (1999) I rarely get irritated. 
97 Extraversion Goldberg (1999) I react quickly. 
98 Conscientiousness Goldberg (1999) I get to work at once. 
99 Conscientiousness Goldberg (1999) I turn plans into actions. 
100 Agreeableness (R) Goldberg (1999) I suspect hidden motives in 
others. 
101 Agreeableness (R) Goldberg (1999) I distrust people. 
102 Extraversion (R) Goldberg (1999) I don't like to draw attention to 
myself. 
103 Semantic Antonym 
5a 
Bowling Lab I am interested in politics. 
104 Openness Goldberg (1999) I spend time reflecting on things. 
105 Extraversion (R) Goldberg (1999) I often feel uncomfortable around 
others. 
106 Self-Deception 7 Paulhus (1991) I don't care to know what other 
people really think of me. 
107 Neuroticism Goldberg (1999) I love to eat. 
108 Extraversion (R) Goldberg (1999) I seldom joke around. 
109 Conscientiousness 
(R) 
Goldberg (1999) I like to act on a whim. 
110 Conscientiousness Goldberg (1999) I start tasks right away. 
111 Semantic Synonym 
6a 
Maniaci & Rogge 
(2014) 
I spend most of my time 
worrying. 
112 Openness Goldberg (1999) I like to visit new places. 
113 Extraversion (R) Goldberg (1999) I prefer to be alone. 
114 Neuroticism (R) Goldberg (1999) I remain calm under pressure. 
115 Extraversion (R) Goldberg (1999) I keep in the background. 
116 Neuroticism (R) Goldberg (1999) I am not easily bothered by 
things. 
117 Extraversion Goldberg (1999) I can talk others into doing things. 
118 Extraversion (R) Goldberg (1999) I avoid crowds. 
119 Semantic Antonym 
6a 
Bowling Lab I am proud of my country. 
120 Openness Goldberg (1999) I enjoy thinking about things. 
121 Conscientiousness Goldberg (1999) I stick to my chosen path. 
122 Neuroticism Goldberg (1999) I am afraid that I will do the 
wrong thing. 
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123 Extraversion (R) Goldberg (1999) I like to take my time. 




There have been times when I 
was quite jealous of the good 
fortune of others.  
125 Openness (R) Goldberg (1999) I do not like art. 
126 Agreeableness Goldberg (1999) I stick to the rules. 
127 Infrequency 4 (R) Meade & Craig 
(2012) 
I am using an electronic device 
currently. 
128 Conscientiousness Goldberg (1999) I handle tasks smoothly. 
129 Openness (R) Goldberg (1999) I believe that we coddle criminals 
too much. 
130 Extraversion (R) Goldberg (1999) I react slowly. 
131 Impression 
Management 2 
Paulhus (1991) I never cover up my mistakes. 
132 Impression 
Management 3 
Paulhus (1991) I have done things that I don't tell 
other people about. 




I have never been irked when 
people expressed ideas very 
different from my own.  
134 Openness (R) Goldberg (1999) I rarely notice my emotional 
reactions. 
135 Semantic Synonym 
7a 
Maniaci & Rogge 
(2014) 
I find it easy to open up to my 
friends. 
136 Agreeableness Goldberg (1999) I value cooperation over 
competition. 
137 Conscientiousness Goldberg (1999) I know how to get things done. 




I sometimes feel resentful when I 
don't get my way. 
139 Impression 
Management 4 
Paulhus (1991) I never swear. 
140 Impression 
Management 5 
Paulhus (1991) I don't gossip about other people's 
business. 
141 Self-Deception 8 Paulhus (1991) It would be hard for me to break 
any of my bad habits. 
142 Impression 
Management 6 
Paulhus (1991) I have received too much change 
from a salesperson without telling 
him or her. 
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143 Semantic Antonym 
7a 
Bowling Lab I enjoy small talk. 
144 Conscientiousness Goldberg (1999) I plunge into tasks with all my 
heart. 
145 Openness Goldberg (1999) I try to understand myself. 
146 Agreeableness (R) Goldberg (1999) I believe that people are 
essentially evil. 
147 Neuroticism (R) Goldberg (1999) I seldom get mad. 
148 Self-Deception 9 Paulhus (1991) It's hard for me to shut off a 
disturbing thought. 
149 Agreeableness Goldberg (1999) I believe that people are basically 
moral. 
150 Agreeableness Goldberg (1999) I love to help others. 
151 Semantic Synonym 
8a 
Maniaci & Rogge 
(2014) 
I am a very considerate person. 
152 Agreeableness Goldberg (1999) I have a good word for everyone. 
153 Item content 
recognition 2 
  Would like to go skydiving. 
154 Openness (R) Goldberg (1999) I like to stand during the national 
anthem. 
155 Agreeableness Goldberg (1999) I think that all will be well. 
156 Agreeableness Goldberg (1999) I anticipate the needs of others. 
157 Agreeableness (R) Goldberg (1999) I try not to think about the needy. 
158 Conscientiousness 
(R) 
Goldberg (1999) I jump into things without 
thinking. 
159 Infrequency 5 Meade & Craig 
(2012) 
I have been to every country in 
the world. 
160 Item content 
recognition 3 
Bowling et al. 
(2019) 
Would be happy spending an 
afternoon at an art museum. 
161 Openness Goldberg (1999) I believe in the importance of art. 
162 Openness Goldberg (1999) I can handle a lot of information. 
163 Conscientiousness 
(R) 
Goldberg (1999) I do crazy things. 
164 Extraversion (R) Goldberg (1999) I wait for others to lead the way. 
165 Conscientiousness Goldberg (1999) I set high standards for myself 
and others. 
166 Extraversion Goldberg (1999) I laugh aloud. 
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167 Semantic Antonym 
8a 
Bowling Lab I exercise on a regular basis. 
168 Conscientiousness 
(R) 
Goldberg (1999) I have difficulty starting tasks. 
169 Openness Goldberg (1999) I have a rich vocabulary. 
170 Agreeableness Goldberg (1999) I consider myself an average 
person. 
171 Extraversion (R) Goldberg (1999) I let things proceed at their own 
pace. 
172 Openness Goldberg (1999) I enjoy wild flights of fantasy. 
173 Agreeableness (R) Goldberg (1999) I am not interested in other 
people's problems. 
174 Item content 
recognition 4 
  Believe that I could have a 
satisfying career working as a 
librarian. 
175 Semantic Synonym 
9a 
Maniaci & Rogge 
(2014) 
Occasionally people annoy me. 
176 Openness Goldberg (1999) I see beauty in things that others 
might not notice. 
177 Agreeableness (R) Goldberg (1999) I believe that I am better than 
others. 
178 Openness (R) Goldberg (1999) I believe that we should be tough 
on crime. 
179 Conscientiousness Goldberg (1999) I complete tasks successfully. 
180 Openness (R) Goldberg (1999) I seldom get emotional. 




It is sometimes hard for me to go 




Goldberg (1999) I do just enough work to get by. 
183 Semantic Antonym 
9a 
Bowling Lab I often read books for fun. 
184 Neuroticism (R) Goldberg (1999) I am not easily disturbed by 
events. 
185 Extraversion Goldberg (1999) I make friends easily. 
186 Openness (R) Goldberg (1999) I dislike changes. 
187 Agreeableness (R) Goldberg (1999) I make people feel 
uncomfortable. 
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188 Agreeableness Goldberg (1999) I am concerned about others. 
189 Impression 
Management 7 
Paulhus (1991) I have never dropped litter on the 
street. 
190 Extraversion Goldberg (1999) I have a lot of fun. 
191 Infrequency 6 (R) Meade & Craig 
(2012) 
I am enrolled in a Psychology 
course currently. 
192 Neuroticism Goldberg (1999) I get caught up in my problems. 
193 Item content 
recognition 5 
  Like the taste of Brussels sprouts. 
194 Agreeableness (R) Goldberg (1999) I know how to get around the 
rules. 




No matter who I'm talking to, I'm 
always a good listener. 




Goldberg (1999) I don't see the consequences of 
things. 
198 Extraversion Goldberg (1999) I love surprise parties. 
199 Semantic Synonym 
10a 
Maniaci & Rogge 
(2014) 
I am a happy person. 
200 Agreeableness (R) Goldberg (1999) I have a sharp tongue. 
201 Impression 
Management 8 
Paulhus (1991) I sometimes try to get even rather 
than forgive and forget. 
202 Neuroticism Goldberg (1999) I only feel comfortable with 
friends. 
203 Openness Goldberg (1999) I am passionate about causes. 
204 Conscientiousness 
(R) 
Goldberg (1999) I am not highly motivated to 
succeed. 
205 Agreeableness (R) Goldberg (1999) I take no time for others. 
206 Agreeableness (R) Goldberg (1999) I use flattery to get ahead. 
207 Semantic Antonym 
10a 
Bowling Lab Almost nothing embarrasses me. 
208 Neuroticism (R) Goldberg (1999) I am able to stand up for myself. 




I sometimes try to get even rather 
than forgive and forget.  
210 Neuroticism Goldberg (1999) I become overwhelmed by events. 
211 Agreeableness (R) Goldberg (1999) I look down on others. 
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212 Agreeableness Goldberg (1999) I dislike being the center of 
attention. 
213 Neuroticism (R) Goldberg (1999) I often feel blue. 
214 Impression 
Management 9 
Paulhus (1991) When I was young I sometimes 
stole things. 
215 Semantic Synonym 
11a 
Maniaci & Rogge 
(2014) 
I am a lively person. 
216 Self-Deception 10 Paulhus (1991) It's all right with me if some 
people happen to dislike me. 
217 Openness Goldberg (1999) I experience my emotions 
intensely. 
218 Openness (R) Goldberg (1999) I experience very few emotional 
highs and lows. 
219 Extraversion Goldberg (1999) I love life. 
220 Extraversion Goldberg (1999) I talk to a lot of different people 
at parties. 
221 Openness (R) Goldberg (1999) I prefer to stick with things that I 
know. 
222 Neuroticism (R) Goldberg (1999) I adapt easily to new situations. 
223 Infrequency 7 Meade & Craig 
(2012) 
I sleep less than one hour per 
night. 
224 Agreeableness (R) Goldberg (1999) I pretend to be concerned for 
others. 
225 Neuroticism (R) Goldberg (1999) I am calm even in tense 
situations. 
226 Self-Deception 11 Paulhus (1991) I have sometimes doubted my 
ability as a lover. 
227 Extraversion (R) Goldberg (1999) I like to take it easy. 
228 Extraversion (R) Goldberg (1999) I dislike loud music. 
229 Neuroticism Goldberg (1999) I find it difficult to approach 
others. 
230 Openness Goldberg (1999) I tend to vote for liberal political 
candidates. 
231 Semantic Antonym 
11a 
Bowling Lab I don’t mind waiting in heavy 
traffic. 
232 Openness Goldberg (1999) I feel others' emotions. 
233 Neuroticism (R) Goldberg (1999) I am not bothered by difficult 
social situations. 
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234 Self-Deception 12 Paulhus (1991) I am not a safe driver when I 
exceed the speed limit. 
235 Openness (R) Goldberg (1999) I dislike new foods. 
236 Neuroticism (R) Goldberg (1999) I never splurge. 




I sometimes think when people 
have a misfortune they only got 
what they deserved.  




I would never think of letting 
someone else be punished for my 
wrongdoings.  
239 Semantic Synonym 
1b 
Maniaci & Rogge 
(2014) 
I have an active lifestyle. 
240 Conscientiousness 
(R) 
Goldberg (1999) I have little to contribute. 
241 Agreeableness (R) Goldberg (1999) I obstruct others' plans. 
242 Extraversion Goldberg (1999) I take control of things. 
243 Conscientiousness 
(R) 
Goldberg (1999) I find it difficult to get down to 
work. 
244 Openness (R) Goldberg (1999) I am not easily affected by my 
emotions. 
245 Extraversion (R) Goldberg (1999) I hold back my opinions. 
246 Neuroticism Goldberg (1999) I get upset easily. 
247 Semantic Antonym 
1b 
Bowling Lab I avoid unfamiliar foods. 
248 Conscientiousness Goldberg (1999) I like order. 
249 Agreeableness Goldberg (1999) I seldom toot my own horn. 
250 Neuroticism Goldberg (1999) I often eat too much. 
251 Impression 
Management 10 
Paulhus (1991) I have taken sick-leave from work 
or school even though I wasn't 
really sick. 
252 Extraversion Goldberg (1999) I laugh my way through life. 
253 Neuroticism Goldberg (1999) I panic easily. 
254 Openness (R) Goldberg (1999) I have difficulty understanding 
abstract ideas. 
255 Infrequency 8  Meade & Craig 
(2012) 
I have never brushed my teeth. 
256 Neuroticism (R) Goldberg (1999) I am relaxed most of the time. 
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257 Extraversion Goldberg (1999) I love action. 
258 Neuroticism Goldberg (1999) I don't know why I do some of 
the things I do. 
259 Impression 
Management 11 
Paulhus (1991) I never take things that don't 
belong to me. 




Goldberg (1999) I misrepresent the facts. 




I have almost never felt the urge 
to tell someone off.  
263 Semantic Synonym 
2b 
Maniaci & Rogge 
(2014) 
I like to spend time with my 
friends 
264 Openness (R) Goldberg (1999) I do not like concerts. 
265 Neuroticism Goldberg (1999) I have frequent mood swings. 
266 Extraversion (R) Goldberg (1999) I don't like crowded events. 




Goldberg (1999) I rush into things. 
269 Impression 
Management 12 
Paulhus (1991) I have said something bad about a 
friend behind his/her back. 
270 Extraversion Goldberg (1999) I am willing to try anything once. 
271 Semantic Antonym 
2b 
Bowling Lab I am often late to my 
appointments.  
272 Extraversion (R) Goldberg (1999) I am very pleased with myself. 
273 Self-Deception 13 Paulhus (1991) I don't always know the reasons 
why I do the things I do. 
274 Conscientiousness 
(R) 
Goldberg (1999) I waste my time. 
275 Neuroticism Goldberg (1999) I go on binges. 
276 Extraversion Goldberg (1999) I act comfortably with others. 
277 Neuroticism Goldberg (1999) I have a low opinion of myself. 
278 Agreeableness (R) Goldberg (1999) I put people under pressure. 
279 Semantic Synonym 
3b 
Maniaci & Rogge 
(2014) 
In my time off I like to relax. 
280 Conscientiousness Goldberg (1999) I pay my bills on time. 
281 Extraversion Goldberg (1999) I enjoy being reckless. 
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282 Conscientiousness Goldberg (1999) I choose my words with care. 
283 Item content 
recognition 6 
  Think stamp collecting would be 
a fun hobby. 
284 Conscientiousness Goldberg (1999) I like to tidy up. 
285 Neuroticism Goldberg (1999) I feel that I'm unable to deal with 
things. 
286 Openness Goldberg (1999) I love to daydream. 
287 Infrequency 9 (R) Maniaci & Rogge 
(2014) 
I would be happy if I won the 
lottery. 
288 Agreeableness (R) Goldberg (1999) I cheat to get ahead. 
289 Neuroticism (R) Goldberg (1999) I never spend more than I can 
afford. 




I never resent being asked to 
return a favor.  
291 Item content 
recognition 7 
Bowling et al. 
(2019) 
Would be impatient if I had to 
wait in line at an amusement 
park. 
292 Openness (R) Goldberg (1999) I seldom daydream. 
293 Impression 
Management 13 
Paulhus (1991) I have never damaged a library 
book or store merchandise 
without reporting it. 
294 Openness (R) Goldberg (1999) I tend to vote for conservative 
political candidates. 
295 Semantic Antonym 
3b 
Bowling Lab I think people usually tell the 
truth. 
296 Agreeableness (R) Goldberg (1999) I tend to dislike soft-hearted 
people. 
297 Agreeableness Goldberg (1999) I believe that others have good 
intentions. 
298 Extraversion (R) Goldberg (1999) I am not really interested in 
others. 
299 Extraversion (R) Goldberg (1999) I easily resist temptations. 
300 Conscientiousness 
(R) 




Paulhus (1991) I never read sexy books or 
magazines. 
302 Agreeableness (R) Goldberg (1999) I believe people should fend for 
themselves. 
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303 Semantic Synonym 
4b 
Maniaci & Rogge 
(2014) 
I have a lot of energy. 
304 Neuroticism Goldberg (1999) I get stressed out easily. 
305 Extraversion Goldberg (1999) I can manage many things at the 
same time. 
306 Openness (R) Goldberg (1999) I don't understand people who get 
emotional. 
307 Extraversion Goldberg (1999) I act wild and crazy. 
308 Openness Goldberg (1999) I love to read challenging 
material. 
309 Openness Goldberg (1999) I love flowers. 
310 Openness (R) Goldberg (1999) I avoid difficult reading material. 
311 Semantic Antonym 
4b 
Bowling Lab I hold a grudge when people hurt 
me.  
312 Openness Goldberg (1999) I prefer variety to routine. 
313 Neuroticism (R) Goldberg (1999) I don't worry about things that 
have already happened. 
314 Item content 
recognition 8 
Bowling et al. 
(2019) 
If my friends dared me to eat a 
live goldfish, I would probably do 
it. 
315 Neuroticism Goldberg (1999) I dislike myself. 
316 Conscientiousness Goldberg (1999) I keep my promises. 
317 Openness Goldberg (1999) I am interested in many things. 
318 Openness (R) Goldberg (1999) I am a creature of habit. 




Goldberg (1999) I don't understand things. 
321 Conscientiousness Goldberg (1999) I tell the truth. 
322 Neuroticism Goldberg (1999) I am afraid of many things. 
323 Extraversion (R) Goldberg (1999) I want to be left alone. 
324 Self-Deception 14 Paulhus (1991) I rarely appreciate criticism. 
325 Openness (R) Goldberg (1999) I do not like poetry. 
326 Conscientiousness 
(R) 
Goldberg (1999) I am not bothered by messy 
people. 




327 Semantic Synonym 
5b 
Maniaci & Rogge 
(2014) 
It's annoying when people are 
late. 
328 Item content 
recognition 9 
  Have had a recurring dream in 
which all my teeth have fallen 
out. 
329 Agreeableness (R) Goldberg (1999) I think highly of myself. 
330 Agreeableness (R) Goldberg (1999) I take advantage of others. 
331 Agreeableness (R) Goldberg (1999) I turn my back on others. 




There have been occasions when 
I took advantage of someone. 
333 Agreeableness Goldberg (1999) I trust what people say. 
334 Item content 
recognition 10 
Bowling et al. 
(2019) 
Would enjoy living in Alaska 
during the wintertime. 
335 Semantic Antonym 
5b 
Bowling Lab I am not interested in politics. 
336 Impression 
Management 15 
Paulhus (1991) I sometimes tell lies if I have to. 
337 Self-Deception 15 Paulhus (1991) I never regret my decisions. 
338 Conscientiousness 
(R) 
Goldberg (1999) I act without thinking. 




When I don't know something I 
don't at all mind admiting it. 
340 Openness (R) Goldberg (1999) I do not have a good imagination. 
341 Neuroticism (R) Goldberg (1999) I am not embarrassed easily. 




On a few occasions, I have given 
up doing something because I 
thought too little of my ability.  
343 Semantic Synonym 
6b 
Maniaci & Rogge 
(2014) 
I worry about things a lot. 
344 Agreeableness (R) Goldberg (1999) I love a good fight. 
345 Neuroticism (R) Goldberg (1999) I readily overcome setbacks. 
346 Self-Deception 16 Paulhus (1991) I am fully in control of my own 
fate. 
347 Conscientiousness Goldberg (1999) I carry out my plans. 








Paulhus (1991) I always obey laws, even if I'm 
unlikely to get caught. 
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350 Extraversion (R) Goldberg (1999) I am not easily amused. 
351 Infrequency 11 Maniaci & Rogge 
(2014) 
It feels good to be appreciated. 
352 Conscientiousness Goldberg (1999) I want everything to be "just 
right." 
353 Extraversion (R) Goldberg (1999) I keep others at a distance. 
354 Conscientiousness 
(R) 
Goldberg (1999) I postpone decisions. 




There have been times when I felt 
like rebelling against people in 
authority even though I knew 
they were right. 
356 Agreeableness (R) Goldberg (1999) I use others for my own ends. 
357 Conscientiousness Goldberg (1999) I try to follow the rules. 




I have never felt that I was 
punished without cause. 
359 Semantic Antonym 
6b 
Bowling Lab I am not patriotic. 
360 Extraversion Goldberg (1999) I seek danger. 
361 Agreeableness (R) Goldberg (1999) I am wary of others. 
362 Neuroticism Goldberg (1999) I fear for the worst. 




I can remember "playing sick" to 
get out of something.  
364 Self-Deception 17 Paulhus (1991) I am a completely rational person. 
365 Agreeableness (R) Goldberg (1999) I boast about my virtues. 
366 Agreeableness Goldberg (1999) I make people feel welcome. 
367 Semantic Synonym 
7b 
Maniaci & Rogge 
(2014) 
It’s easy for me to confide in my 
friends. 
368 Neuroticism (R) Goldberg (1999) I feel comfortable with myself. 




I'm always willing to admit it 
when I make a mistake. 
370 Conscientiousness 
(R) 
Goldberg (1999) I do the opposite of what is asked. 
371 Agreeableness (R) Goldberg (1999) I insult people. 
372 Agreeableness Goldberg (1999) I feel sympathy for those who are 
worse off than myself. 
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I don't find it particularly difficult 
to get along with loud mouthed, 
obnoxious people.  
374 Conscientiousness Goldberg (1999) I listen to my conscience. 
375 Semantic Antonym 
7b 
Bowling Lab I dislike small talk. 
376 Openness Goldberg (1999) I indulge in my fantasies. 
377 Neuroticism Goldberg (1999) I do things I later regret. 
378 Agreeableness Goldberg (1999) I sympathize with the homeless. 
379 Openness Goldberg (1999) I like music. 
380 Agreeableness Goldberg (1999) I am easy to satisfy. 
381 Conscientiousness 
(R) 
Goldberg (1999) I misjudge situations. 
382 Conscientiousness 
(R) 
Goldberg (1999) I need a push to get started. 
383 Infrequency 12 Maniaci & Rogge 
(2014) 
I look forward to my time off. 
384 Extraversion Goldberg (1999) I love excitement. 




I am always careful about my 
manner of dress. 
386 Extraversion (R) Goldberg (1999) I avoid contacts with others. 
387 Neuroticism Goldberg (1999) I feel that my life lacks direction. 
388 Self-Deception 18 Paulhus (1991) Once I've made up my mind, 
other people can seldom change 
my opinion. 




I always try to practice what I 
preach. 
390 Openness (R) Goldberg (1999) I do not enjoy watching dance 
performances. 
391 Semantic Synonym 
8b 
Maniaci & Rogge 
(2014) 
I always try to be considerate of 
other people. 
392 Agreeableness Goldberg (1999) I suffer from others' sorrows. 
393 Extraversion Goldberg (1999) I am always busy. 
394 Self-Deception 19 Paulhus (1991) The reason I vote is because my 
vote can make a difference. 
395 Neuroticism Goldberg (1999) I worry about things. 
396 Conscientiousness Goldberg (1999) I avoid mistakes. 
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397 Conscientiousness 
(R) 
Goldberg (1999) I break my promises. 
398 Impression 
Management 17 
Paulhus (1991) I sometimes drive faster than the 
speed limit. 
399 Semantic Antonym 
8b 
Bowling Lab I seldom exercise. 
400 Self-Deception 20 Paulhus (1991) My first impressions of people 
usually turn out to be right. 
401 Agreeableness (R) Goldberg (1999) I am hard to get to know. 
402 Agreeableness (R) Goldberg (1999) I get back at others. 
403 Impression 
Management 18 
Paulhus (1991) I have some pretty awful habits. 
404 Neuroticism Goldberg (1999) I get angry easily. 
405 Item content 
recognition 11 
Bowling et al. 
(2019) 
Have a fear of spiders. 
406 Impression 
Management 19 
Paulhus (1991) I always declare everything at 
customs. 
407 Semantic Synonym 
9b 
Maniaci & Rogge 
(2014) 
Sometimes I find people 
irritating. 
408 Agreeableness (R) Goldberg (1999) I have a high opinion of myself. 
409 Conscientiousness Goldberg (1999) I do more than what's expected of 
me. 
410 Neuroticism (R) Goldberg (1999) I keep my cool. 
411 Conscientiousness Goldberg (1999) I get chores done right away. 
412 Conscientiousness 
(R) 
Goldberg (1999) I leave my belongings around. 
413 Conscientiousness 
(R) 
Goldberg (1999) I often make last-minute plans. 
414 Openness (R) Goldberg (1999) I am attached to conventional 
ways. 
415 Infrequency 13 (R) Maniaci & Rogge 
(2014) 
I enjoy receiving telemarketer's 
calls. 
416 Openness Goldberg (1999) I enjoy the beauty of nature. 
417 Impression 
Management 20 
Paulhus (1991) There have been occasions when 
I have taken advantage of 
someone. 
418 Openness (R) Goldberg (1999) I seldom get lost in thought. 
419 Conscientiousness Goldberg (1999) I am always prepared. 
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420 Conscientiousness 
(R) 
Goldberg (1999) I leave a mess in my room. 
421 Neuroticism (R) Goldberg (1999) I know how to cope. 
422 Openness Goldberg (1999) I like to solve complex problems. 
423 Semantic Antonym 
9b 
Bowling Lab I avoid reading when I can. 
424 Agreeableness (R) Goldberg (1999) I believe in an eye for an eye. 
425 Extraversion Goldberg (1999) I take charge. 
426 Neuroticism (R) Goldberg (1999) I am not easily annoyed. 
427 Neuroticism Goldberg (1999) I get irritated easily. 
428 Neuroticism Goldberg (1999) I lose my temper. 
429 Agreeableness Goldberg (1999) I believe in human goodness. 
430 Extraversion Goldberg (1999) I express childlike joy. 
431 Semantic Synonym 
10b 
Maniaci & Rogge 
(2014) 
I am usually happy. 
432 Openness (R) Goldberg (1999) I believe in one true religion. 




Before voting I thoroughly 
investigate the qualifications of 
all the candidates.  
434 Conscientiousness Goldberg (1999) I work hard. 
435 Openness Goldberg (1999) I don't like the idea of change. 
436 Extraversion Goldberg (1999) I seek adventure. 
437 Neuroticism Goldberg (1999) I stumble over my words. 
438 Semantic Antonym 
10b 
Bowling Lab I am easily embarrassed. 
439 Semantic Synonym 
11b 
Maniaci & Rogge 
(2014) 
I tend to be pretty lively. 
440 Semantic Antonym 
11b 
Bowling Lab I become impatient when waiting 
in heavy traffic. 
441 Self-Reported 
Carelessness 
Meade & Craig 
(2012) 
In my honest opinion, my data 
should be used in the analyses for 
this study. 
442 Diligence Meade & Craig 
(2012) 
I carefully read every survey 
item.  
443 Diligence Meade & Craig 
(2012) 
I could’ve paid closer attention to 
the items than I did.  
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444 Diligence Meade & Craig 
(2012) 
I probably should have been more 
careful during this survey.  
445 Diligence Meade & Craig 
(2012) 
I worked to the best of my 
abilities in this study.  
446 Diligence Meade & Craig 
(2012) 
I put forth my best effort in 
responding to this survey.  
447 Diligence Meade & Craig 
(2012) 
I didn’t give this survey the time 
it deserved.  
448 Diligence Meade & Craig 
(2012) 
I was dishonest on some items.  
449 Diligence Meade & Craig 
(2012) 
I was actively involved in this 
study.  
450 Diligence Meade & Craig 
(2012) 
I rushed through this survey. 
451 ICRR Bowling et al. 
(2019) 
Which of the following 
occupations were you asked about 
earlier in this questionnaire? 
452 ICRR Bowling et al. 
(2019) 
Which type of music were you 
asked about earlier in this 
questionnaire? 
453 IICRR Bowling et al. 
(2019) 
Which of the following "extreme" 
sports were you asked about 
earlier in this questionnaire? 
454 ICRR Bowling et al. 
(2019) 
Which of the following 
vegetables were you asked about 
earlier in this questionnaire? 
455 ICRR Bowling et al. 
(2019) 
Which U.S. State were you asked 
about earlier in this 
questionnaire? 
456 ICRR Bowling et al. 
(2019) 
Which of the following hobbies 
were you asked about earlier in 
this questionnaire? 
457 ICRR Bowling et al. 
(2019) 
Earlier in this questionnaire, we 
asked you about eating _______ 
as part of a dare. 
458 ICRR Bowling et al. 
(2019) 
Earlier in the questionnaire, we 
asked you if you had experienced 
a recurring dream about 
_________. 
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459 ICRR Bowling et al. 
(2019) 
Earlier in the questionnaire, we 
asked you whether you had a fear 
of __________. 
460 ICRR Bowling et al. 
(2019) 
Earlier in the questionnaire, we 
asked you whether you would 
like to spend an afternoon at 
_________. 
461 ICRR Bowling et al. 
(2019) 
Earlier in the questionnaire, we 
asked you whether you would be 
impatient if you had to wait in 
line at Earlier in the 
questionnaire, we asked you 
whether you would be impatient 




What year were you born? 
463 Demographic   What is your gender? 
Note: (R) is reverse coded. Careless responding items are highlighted in gray. ICRR is 
























Factor loadings of indirect indices on a single factor. 
Index Factor 1 Communalities 
1. Page Time 0.76 0.58 
2. Total Time 0.39 0.15 
3. Infrequency 0.88 0.78 
4. Semantic Synonyms 0.39 0.15 
5. Semantic Antonyms 0.65 0.42 
6. Psychometric Synonyms 0.58 0.34 
7. Psychometric Antonyms 0.67 0.45 
8. Item Content Recall 0.80 0.64 
9. Longstring Max 0.78 0.61 
10. Longstring Average 0.83 0.69 
11. UseMe 0.51 0.26 























Pearson's correlations, means, medians and standard deviations of all careless  
responding indices 
 
  1 2 3 4 
1. Page Time     
2. Total Time† 0.68**    
3. Infrequency 0.70** 0.33* 0.75  
4. Semantic Synonyms 0.36** 0.13 0.42** 0.73 
5. Semantic Antonyms† 0.52** 0.27* 0.58** 0.27* 
6. Psychometric Synonyms† 0.37** 0.19 0.50** 0.27* 
7. Psychometric Antonyms† 0.38** 0.11 0.59** 0.20 
8. Mahalanobis Distance 0.03 0.11 -0.16 -0.35** 
9. Item Content Recall 0.63** 0.20 0.82** 0.27* 
10. Longstring Max 0.75** 0.36** 0.66** 0.31* 
11. Longstring Average 0.79** 0.40** 0.70** 0.32* 
12. UseMe† 0.28* 0.19 0.42** 0.24* 
13. Diligence 0.38** 0.10 0.49** 0.21* 
14. CR Composite 0.82** 0.48** 0.87** 0.48** 
15. Item Stem Fixation 
Presence† 0.05 0.11 0.12 -0.16 
16. Stem Fixation Count† 0.11 0.27* 0.08 -0.28* 
17. Time Spent on Item Stem† 0.10 0.38** 0.08 -0.28* 
18. Item Stem Fixation Pattern -0.08 -0.13 -0.15 0.22 
19. Response Time† 0.20 0.11 0.24 0.19 
20. Proportion of Time Spent in 
the Information Region† -0.18 -0.11 -0.08 -0.18 
Mean 33.59 -7.60 0.81 7.64 
Median 18.00 -7.58 0.00 7.00 
SD 48.13 0.25 1.79 3.42 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 







5 6 7 8 9 10 11 12 
        
        
        
        
-1.20        
0.36**        
0.65** 0.68**       
-0.01 -0.09 -0.04      
0.50** 0.55** 0.65** -0.11     
0.43** 0.32* 0.45** -0.11 0.57**    
0.47** 0.39** 0.48** -0.09 0.59** 0.93**   
0.41** 0.41** 0.43** -0.19 0.40** 0.29** 0.31*  
0.41** 0.46** 0.37** 0.04 0.44** 0.39** 0.48** 0.47** 
0.70** 0.66** 0.72** -0.12 0.80** 0.78** 0.82** 0.58** 
0.15 0.05 0.09 0.20 0.05 0.06 0.11 0.00 
0.07 0.03 0.11 0.27* 0.06 0.13 0.14 0.05 
0.08 0.00 0.07 0.27* 0.01 0.07 0.10 0.11 
-0.16 -0.06 -0.18 -0.22 -0.06 -0.17 -0.18 -0.02 
-0.01 0.19 0.17 -0.18 0.19 0.11 0.11 -0.05 
-0.01 -0.13 0.05 0.13 -0.17 -0.08 -0.06 -0.03 
-0.62 -0.66 -0.69 0.00 0.42 5.88 1.29 2.28 
-0.70 -0.68 -0.73 -0.03 0.00 5.00 1.25 2.00 
0.28 0.18 0.21 0.46 1.60 3.61 0.17 1.15 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 











13 14 15 16 17 18 19 20 
        
        
        
        
        
        
        
        
        
        
        
        
0.83        
0.62**        
0.17 0.12       
0.22 0.15 0.78**      
0.20 0.15 0.70** 0.94**     
-0.22 -0.17 -0.89** -0.92** -0.83**    
-0.07 0.15 -0.34**  -0.35** -0.39** -0.30*   
0.16 -0.09 0.39** 0.64** 0.61** 0.64** -0.23  
20.34 0.04 -401.98 -3048.66 -814833.10 313.73 145022.80 -0.73 
19.00 -1.17 -445 -3111 -784621 353 104281 -0.74 
6.80 8.18 86.30 1433.58 440127.30 127.06 238085.80 0.20 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 












Spearman's correlations, means, medians, and standard deviations of all careless  
responding indices 
 
  1 2 3 4 
1. Page Time     
2. Total Time† 0.74**    
3. Infrequency 0.30* 0.18 0.75  
4. Semantic Synonyms 0.19 0.07 0.31* 0.73 
5. Semantic Antonyms† 0.18 0.04 0.30* 0.21 
6. Psychometric Synonyms† 0.13 0.08 0.21 0.22 
7. Psychometric Antonyms† -0.05 -0.12 0.12 0.21 
8. Mahalanobis Distance 0.06 0.15 -0.18 -0.34** 
9. Item Content Recall 0.30* -0.03 0.19 0.14 
10. Longstring Max 0.32* 0.04 0.19 0.16 
11. Longstring Average 0.55** 0.28* 0.28* 0.21 
12. UseMe† 0.05 0.1 0.28* 0.17 
13. Diligence -0.01 -0.09 0.2 0.46** 
14. CR Composite 0.48** 0.35** 0.53** 0.37** 
15. Item Stem Fixation 
Presence† -0.03 0.00 0.21 -0.26* 
16. Stem Fixation Count† 0.01 0.19 0.03 -0.32* 
17. Time Spent on Item Stem† 0.03 0.24 0.03 -0.31* 
18. Item Stem Fixation Pattern 0.03 -0.03 -0.16 0.31* 
19. Response Time† 0.40** 0.13 0.19 0.37** 
20. Proportion of Time Spent in 
the Information Region† -0.22 -0.13 -0.02 -0.19 
Mean 33.59 -7.60 0.81 7.64 
Median 18.00 -7.58 0.00 7.00 
SD 48.13 0.25 1.79 3.42 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 







5 6 7 8 9 10 11 12 
        
        
        
        
-1.20        
0.19        
0.56** 0.52**       
-0.08 -0.11 -0.06      
0.12 0.23 0.16 -0.02     
0.1 -0.06 0.03 -0.14 0.25    
0.13 0.13 0.09 -0.01 0.16 0.67**   
0.26* 0.28* 0.29* -0.16 0.04 0.00 0.08  
0.56** 0.28* 0.19 -0.01 0.06 0.02 0.19 0.44** 
0.58** 0.53** 0.56** -0.1 0.21 0.22 0.48** 0.55** 
0.04 0.09 0.13 0.22 0.11 0.15 0.17 0.14 
-0.06 0.02 0.04 0.22 0.03 0.10 0.14 0.10 
-0.03 0.03 0.05 0.21 -0.03 0.05 0.14 0.18 
0.02 -0.07 -0.09 -0.18 -0.05 -0.09 -0.14 -0.11 
0.00 0.14 0.06 -0.20 0.21 0.12 0.13 -0.02 
-0.07 -0.09 0.14 0.13 -0.15 -0.12 0.00 0.09 
-0.62 -0.66 -0.69 0.00 0.42 5.88 1.29 2.28 
-0.70 -0.68 -0.73 -0.03 0.00 5.00 1.25 2.00 
0.28 0.18 0.21 0.46 1.60 3.61 0.17 1.15 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 











13 14 15 16 17 18 19 20 
        
        
        
        
        
        
        
        
        
        
        
        
0.83        
0.43**        
0.33 0.21       
0.21 0.13 0.83**      
0.22 0.17 0.82** 0.96**     
-0.26 -0.15 -0.93** -0.93** -0.91**    
-0.08 0.14 -0.48** -0.52** -0.58** -0.48**   
0.25 0.07 0.67** 0.68** 0.69** 0.74** -0.40**  
20.34 0.04 -401.98 -3048.66 -814833.10 313.73 145022.80 -0.73 
19.00 -1.17 -445.00 -3111.00 -784621.00 353.00 104281.00 -0.74 
6.80 8.18 86.30 1433.58 440127.30 127.06 238085.80 0.20 
Note. N = 59. Each index is coded such that a higher score represents carelessness. † 
denotes reverse-coded. ** = p < .01, * = p < .05. Standard Cronbach's alpha reported in 
bold on diagonal. Continued from previous page. 
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